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ABSTRACT 


Reading authorities suggest that one of the important 
factors in the process of learning to read, is that children can 
auditorily discriminate the sounds within words and relate these 
phonemes to their grapheme counterparts. The ability to dis- 
criminate speech sounds and to combine these sounds into words 
varies according to the individual differences among students, one 
such difference being the socio-economic status of the individual. 

The purpose of this study was to compare the auditory dis- 
crimination of selected speech sounds of first grade students in low 
socio-economic areas with that of grade one students in other than 
low socio-economic areas; and to examine the relationship between 
auditory discrimination and reading achievement of these 120 first 
grade students. 

From a test population of 612 students, a test sample of 
120 students was selected using a table of random numbers. The 
sample was subsequently divided into four groups: low socio- 
economic status - low reading achievement; low socio-economic 
status - other-than-low reading achievement; other than low socio- 
economic status - low reading achievement; and other than low socio- 
economic status - other than low reading achievement. Each of the 


four groups consisted of thirty students. The Metropolitan Reading 


Achievement Test, Primary 1, Form B, served as the primary basis for 


designating students to either a low or other than low reading 


achievement group. 
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Each child was given an individual audiometer test, and those 
children with hearing deficiencies were excluded from the study and 
replaced with other randomly chosen students. The Fast-Cosens 
Auditory Discrimination Test was then administered to each student 
individually to determine the auditory discrimination of these 
students, and to relate the findings to reading achievement. 

Analysis of the data utilizing one-way and two-way analysis 
of variance revealed a significant positive relationship between 
auditory discrimination and reading achievement, and between 
auditory discrimination and socio-economic status at the .01 level 
of confidence. 

The study also showed that when correlating auditory dis- 
crimination scores of the students with their chronological age, 
sex, and intelligence, there was a Significant relationship between 
auditory discrimination and intelligence quotients only. 

In analysing the Fast-Cosens Auditory Discrimination Test, 
the findings revealed that the same pattern of difficulty was 
common to the students of both socio-economic groups, but the 
degree of difficulty experienced by the L.S.E.S. group was greater 
than that of the 0.S.E.S. group. Glides were the easiest type of 
sounds for all students to distinguish. On the other hand, the 
nasals were the most difficult items for students from both socio- 
economic status groups. When consideration was given to voicing, 


the voiced fricatives were the most difficult items. In analysing 
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word pairs on position of sound in the words, the final stops and 
the affricates were the most difficult items to distinguish. 

Since auditory discrimination is significantly related to 
reading achievement and to socio-economic status, a well developed 
auditory discrimination training program warrants special emphasis 
in the initial school year for children in low socio-economic areas. 

It appears that the phonemes which surround the particular 
speech sounds compared in minimal word pairs affect the discrimin- 
ability of these word pairs. Therefore, research is needed to 
determine how sounds influence the discriminability of other sounds 


in words. 
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CHAPTER I 
SCOPE AND SIGNIFICANCE OF THE STUDY 
I. THE PROBLEM 


Although word perception is only one component of the complex 
process of reading, it is a most important aspect of reading. Gray 
(32:10) states, 'Word perception is the all important basis of the 
reading process and the individual cannot comprehend or assimilate 
ideas unless the words which convey these ideas are identified 
correctly." 

Upon entering school, the beginner is generally taught to 
read a few printed words that are common in his speech. The child, 
therefore, uses some of the words of his oral language which he has 
acquired in pre-school years as the basis for his reading vocabulary. 
Through using these words in meaningful situations and through repe- 
tition in various ways, the child builds up a 'sight' vocabulary. 

The term 'sight' word is used to denote a printed word that the child 
learns to recognize by looking at it as a whole, without the aid of 
any word analysis technique. Since a 'sight' reading vocabulary is 
limited to the number of words a child can visually recall, another 
approach to the teaching of reading is introduced as soon as possible. 
This approach would feature the gradual learning of associations of 


sound symbols with their corresponding letter symbols or graphemes 


within words. 
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Thus, the reading process includes the translating of printed 
or written symbols into sound symbols and then into meaning. This 
implies that the child must hear the sound symbols as separate 
entities in the words before he can be expected to associate those 
sounds with their grapheme counterparts. In learning to read, 
therefore, the child relies heavily on auditory clues, and he must 
be able to hear and distinguish the separate sounds in spoken words, 
as well as be able to synthesize these sounds rapidly and effectively 
into words. 

Vernon (73:58) contends that the abilities to give words 
containing a given phonetic sound, and to blend sounds into words, 
are important for success in reading. 

Wepman (75:326) in his sample found that 27 per cent of grade 
one and 19 per cent of grade two children showed inadequate auditory 
discrimination and that these children were retarded in reading. He 
concluded that ''there is a positive relation between poor discrimina- 
tion and poor reading." 

Discrimination of speech sounds comes only with experience 
and practice in responding to oral language. Deutsch, C. (16:278) 
states that "it is only through experience which involves consistent 
exposure to particular auditory stimuli that a child comes to dis- 
criminate sound, and to recognize words.'' Smith (67:42) contends 
that the child as a result of listening to adults, ''adapts his 


babblings to words," and in this way ''auditory discriminations first 
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take place and continue to multiply."' The development of auditory 
discrimination, so essential to adequate language development is 
also an important factor in the initial Stages of learning to read. 

Children upon first entering school, differ in their ability 
to discriminate speech sounds. Investigations by Wepman (77) and 
Templin (70), among others, show that certain sounds have not been 
mastered in speech by all children in grade one. It may be that the 
sounds which children cannot articulate correctly are those not 
sufficiently discriminated by primary children. Those not discriminated 
well may be those which cause the most trouble in beginning stages of 
learning to read. 

It is highly possible that the lack of verbal communication 
and experience of the lower-class child causes the development of his 
auditory discrimination to lag behind that of children from other 
socio-economic areas. Deutsch, M. (17:171) says that, ''the lower- 
class home is not a verbally oriented environment.'' While the en- 
vironment may be noisy, sufficient verbal interaction using the 
quality of language acceptable in classrooms may not be present. 

The child, therefore, learns inattention and does not develop auditory 
discrimination of speech sounds as readily as other children. Thus, 
the lower-class child may begin school with an auditory handicap 
which in turn may retard progress in reading. Since the environmental 
background of a child does affect the rate of acquisition of oral 


language, it follows that the rate of acquiring correctly articulated 
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speech is also affected by the environmental background of a child. 
Furthermore, research (56,70,76) also reveals that auditory discrimina- 
tion of speech sounds is closely related to articulation of speech, 
and together they are an integral part of learning to read. There- 
fore, the problem under consideration attempts to assess student 
discrimination of specific auditory speech sounds in various socio- 
economic grade one groups and the relationship to their reading 


achievement. 
II. PURPOSE OF THE STUDY 


Since auditory discrimination appears to be necessary to 
achievement in the initial stages'in learning to read, it was the 
purpose of this study to compare the auditory discrimination of 
selected speech sounds of grade one students in low socio-economic 
areas (L.S.E.S.) with that of grade one students in other socio- 
economic areas (0.S.E.S.) to assess the effect of socio-economic 
status on the development of auditory discrimination as it relates 
to reading achievement. The study attempts to identify specific 


auditory discrimination difficulties in selected speech sounds. 
III. QUESTIONS WHICH THE STUDY SOUGHT TO ANSWER 


Auditory discrimination test scores of first grade students 
will be studied in relation to the impact of factors of: reading 


achievement, sex, socio-economic status, intelligence, and 
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5 
chronological age, at the first grade level. The following questions 
were posed. 

1. Does the auditory discrimination ability of the student 
affect his reading achievement? 

2. Does the soshereébaomic status of the student affect his 
auditory discrimination ability? His reading achievement? 

53. Is the student's reading achievement, his socio- 
economic status, and his auditory discrimination ability inter- 
related? 

4. What effect do the variables of sex, intelligence, and 
chronological age have on the auditory discrimination of grade one 
students of varying levels of reading achievement and in different 


socio-economic statuses? 
IV. HYPOTHESES 


From the questions posed the following hypotheses were formu- 


lated and tested. 
1. In analysing auditory discrimination scores there will be: 


a. no Significant main effect due to reading achievement, 

b. no significant main effect due to socio-economic status, 

Cc. no significant interaction between reading and socio- 
economic status, 

d. no significant simple main effects for reading, 

e. no significant simple main effects for socio-economic 
status. 


2. There will be no significant correlation between auditory dis- 


crimination and the following variables: 
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a. Sex, 


b. intelligence as measured by the Lorge-Thorndike I.Q. Test, 


c. chronological age, 


when each of the above is calculated on the basis of: 


1. the total test sample, 

Zz. L.S.E.S. and low reading achievement, 

3. L.S.E.S. and other-than-low reading achievement, 
4. 0O.S.E.S. and low reading achievement, 

9. O.S.E.S. and other-than-low reading achievement. 


In addition, the following question will be answered using 
step-wise linear regression. Which set of variables has a signifi- 
cant relationship to auditory discrimination, as measured by the 


Fast-Cosens Auditory Discrimination Test, and within this set, what 


is the rank order of these predictors? 


V. DEFINITION OF TERMS 


de Auditory Discrimination: 


This will refer to the ability to hear likenesses and differ- 
ences in sounds when presented in word pairs which differ one word 
from the other by only one sound. The measurement instrument will 
be the Fast-Cosens Auditory Discrimination Test. 

Z. Low Socio-economic Status: (L.S.E.S.) 

L.S.E.S. is the numerical rating assigned to children whose 
parents score within class six or seven on the Blishen Occupational 
Class Scale, 1961. This scale was developed from the Canadian Census, 
1951 according to the combined standard scores for income and years of 
schooling of adults and is used to determine the class distribution 


of groups of people in the Canadian social structure. 
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3. Other Socio-economic Status: (0.S.E.S.) 

O.S.E.S. is the numerical rating assigned to children whose 
parents score within classes one to five on the Blishen Occupational 
Class Scale, 1961. 

4. Grade Level: 

This will refer to the "years of elementary schooling'' for 
each child. In this study, only students in their first school year 
were included. Any child who continued grade one for a second con- 
secutive year was eliminated from the study. 


5. Low Reading Achievement: (Low. Rdg. Ach.) 


This will be defined as those students whose grade score in 


reading is 2.00 or less on the Metropolitan Reading Achievement Test, 


Primary 1, Form B. 


6. Other-Than-Low Reading Achievment: (0.T.L. Rdg. Ach.) 


This will be defined as those students who receive a grade 


score of greater than 2.00 on the Metropolitan Reading Achievement 


Test, Primary 1, Form B. 


VI. POSSIBLE SOURCES OF ERROR 


1. It was assumed that the students in this study have 
accurately understood the directions given to them regarding the 
various tests, and that they are using the same criteria as the 


administrator in the selection of their choice of test answers. 
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2. It was also assumed that the information which the 
experimenter took from the cumulative record folders of the 


students was accurate. 
VII. LIMITATIONS 


The interpretations of the findings of this study should be 
made only after considering the following limitations: 

1. The sample is limited to a Canadian city of 120,000 
people in which there are few if any extremely low or high socio- 
economic groups. 

2. Since there are no kindergartens operating in the 
Saskatoon Public Schools, not all children have had kindergarten 
experiences. Thus, the amount of auditory training the children in 


this study received prior to grade one entrance was varied. 
VIII. OVERVIEW OF THE STUDY 


This section will briefly describe the experimental setting, 
and state the statistical processes used in analysing the data. 

From a test population of 316 first grade students, the | 
entire population of four schools in the low socio-economic areas; 
and 296 students, the entire population of four schools in other 
socio-economic areas in the Saskatoon Public Schools, a test sample 
of sixty children in each socio-economic area was selected from the 


612 students using a table of random numbers. 
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9 
The designation of the school as one in a low socio-economic 
area and that of an area other than low socio-economic, was made by 
school officials. The Blishen Occupational Class Scale, 1961, was 
then used to verify the socio-economic status of each child. 
The following data were collected from the cumulative record 
folder of each student: 
1. Sex of student 
2. Occupation of father 
3. Occupation of the mother if presently employed. The 
mother's previous occupation prior to home making was 


also obtained through a telephone conversation with 
each mother. 


4. Scores on the Monroe Basic Reading Test - Pre-Primer 
Level 

5. Scores on the Monroe Basic Reading Test - Primer Level 

6. Scores on the Lorge-Thorndike Intelligence Test, Level 1, 
Kindergarten and Grade One (see earner E) 

7. The results of the Maico Audiometer Scores. 

The following tests were administered by the experimenter: 


1. The Metropolitan Reading Achievement Test, Primary 1, 


Form B. (See Appendix D) 


This test was given to verify the reading achievement level 
of each student as indicated by the Monroe Basic Reading Tests. 

2. Since there is no test available to assess a wide range 
of specific auditory discrimination difficulties, a test instrument 
- waS constructed by the experimenter and a colleague to investigate 
specific auditory discrimination difficulties in children. This 
instrument will be referred to as the Fast-Cosens Auditory Dis- 


crimination Test (see Appendix A). 
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The Fast-Cosens Auditory Discrimination Test, prepared by 
two experimenters was then administered to each student 
individually. This test attempted to measure the ability of the 
child to discriminate accurately between word pairs which differ 
only by one sound in each word pair. 

The data were analysed using one and two-way analyses 
of variance, correlations and intercorrelations, step-wise linear 
regression, and a test item analysis of the Fast-Cosens Auditory 


Discrimination Test. 
IX. SIGNIFICANCE OF THE STUDY 


Although studies have indicated that children in low socio- 
economic status areas appear to have more auditory discrimination 
problems than other children, details of the specific difficulties 
in speech sounds necessary for reading achievement are lacking. 
This study attempts to extend teacher understanding of particular 
problems in auditory discrimination encountered by children in 
grade one. If distinctions in auditory discrimination exist be- 
tween socio-economic groups, auditory training programs appropriate 
to the specific group should be considered in curriculum planning. 

It is hoped that the auditory discrimination test con- 
structed for this investigation may provide an additional auditory 


discrimination measurement for use of reading specialists. 
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X. SUMMARY 


This chapter attempted to show the necessity of a study to 
investigate the effect of socio-economic status on the development 
of auditory discrimination as it relates to reading achievement. 
Since the sample was selected from a Canadian city generalizations 
from the findings would be limited to cities of similar size and 


composition. 
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CHAPTER II 
REVIEW OF RELATED LITERATURE 


This chapter attempts to show the relationship of auditory 
discrimination to the reading process. By referring to the 
literature, an attempt is made to affirm the necessity of a study 
of this nature. It further considers previous investigations in 
the area of auditory discrimination. 

Research indicates that in cases of low achievement in 
reading, there is generally some inability to hear the separate 
sounds of letters and letter combinations in words, as well as the 
inability to synthesize the sounds to produce a word. This does 
not necessarily mean that a child does not have the ability to hear 
sounds, but that he simply lacks the ability to distinguish one 
sound pattern from another, or to fuse these sounds to produce a 
word. 

This chapter reviews literature relevant to auditory dis- 
crimination and factors influencing reading achievement. Section 
one reports on auditory discrimination and reading achievement and 
sections two, three, and four the relationships of socio-economic 


status, sex, and intelligence to reading achievement. 
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I. AUDITORY DISCRIMINATION AND READING ACHIEVEMENT 


Auditory discrimination refers to the ability of a student 
to distinguish one sound pattern from another in word discrimination. 
It is possible that some students can hear words, but are unable to 
distinguish between minimal word pairs. That is to say, the hearing 
acuity of the child may be functioning normally but he has not 
acquired the ability to discriminate between the finer nuances of 
words. This ability to discriminate auditorily appears to improve 
with maturation and training. As an aspect of the reading process, 
auditory discrimination affects the child's ability to associate one 
to one correspondence of the phoneme - grapheme relationship. 

An investigation by Monroe (57:93-94) comparing a control 
group of thirty-two randomly selected first grade students with 
thirty-two reading defects, indicated that the control group made 
fewer errors in auditory discrimination. The mean chronological age 
of the control group was six years and nine months, the mental age 
was seven years and four months; the experimental group's mean 
chronological age was eight years and five months, while their mean 
mental age was eight years and four months. 

Monroe's test consisted of twenty word pairs. Some of the 
word pairs were the same, and some were different. The different 


word pairs were minimal pairs, that is, with only one phonemic 


change in the word. 
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The results of this experiment indicated that although the 
control group was younger chronologically and less mature mentally 
than the experimental group, they still made fewer errors in 
auditory discrimination. Monroe concluded: 

Lack of precise auditory discrimination was found 

to impede the learning which involves auditory 

impressions. The lack of auditory discrimination 

of certain sounds may lead to a confusion of words, 

which in turn affects speech, or reading, or both. (57:95) 

Durrell and Murphy (22) reported that the correlation 
between auditory discrimination and reading achievement was found 
to be .56, .52, and .52 in grades one, two and three respectively. 
On the basis of this study, they concluded that the ability to 
notice separate sounds in spoken words was a highly important factor 
in predicting reading achievement. Dykstra (23), Wepman (75), and 
Bond (7) agree with Durrell (20) that weaknesses in auditory dis- 
crimination is one of the most important and most frequent occurring 
causal factors in reading disability. Durrell (22) further advocates 
an intensive auditory training program for first grade students to 
help them develop the ability to hear separate sounds in words and 
to synthesize these sounds to produce words. He states: 

One of the background skills in reading which most 

affects learning rate is the ability to notice separate 

sounds in spoken words. The lack of this ability was 

almost universal among children who came to our clinic 

as non-readers. Although the child may have had thorough 

phonic training which enabled him to give sounds for all 

letters and combinations, he had never noticed that spoken 


words contained those sounds. The result was that the 
child was unable to use phonics. (20:205) 
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Several additional studies have been conducted to show the 
relationship between auditory discrimination and reading achieve- 
ment in the first school years. Among these was a study conducted 
by Dykstra (23) in which seven measures of auditory discrimination 
and reading achievement were administered in the fall of the year to 
632 grade one students. Dykstra used eight classrooms which were 
selected by a stratified random sample. Three schools were chosen 
from a high socio-economic area, three schools from a middle socio- 
economic area, and two schools were classified as low socio-economic. 
Relationships between auditory discrimination and reading achievement 
were attained using correlations. The auditory discrimination tests 
administered included discrimination of inv tied ons Garis in word 
pairs, and final consonants in word pairs, rhyming and auditory 
blending. From the statistical analysis Dykstra concluded that four 
measures of auditory aptitudes and the intelligence quotient, were 
Significantly related to reading achievement. These four measures 
were: rhyming - as tested by the Gates Rhyming Test; making auditory 
discriminations - as tested by the Harrison-Stroud Test; discrimina- 
tion of ending sounds - as measured by the Murphy-Durrell Discrimina- 
tion Test; and using context and auditory clues as measured by the 
Harrison-Stroud Test. Dykstra's (23) findings revealed that auditory 
blending, dis@aimination of beginning sounds, and chronological age 
were not significantly related to reading achievement. He emphasized 


that poor auditory discrimination is frequently the cause of reading 
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disability in young children. He agrees with Durrell (20:203) that 
the ability to notice the separate sounds in spoken words is a 
highly important factor in determining a child's success in learning 
to read. 

Reid (63), an investigator at the University of Alberta, 
examined various aspects of auditory abilities in relation to read- 
ing readiness. She examined the auditory abilities of 112 children 
entering first grade in an Edmonton school, to determine how these 
abilities were related to reading achievement by the end of the 
school year. Auditory memory and auditory discrimination tests 
were administered both at the beginning and at the end of the first 
grade. The Auditory Fusion Test was taken from the Betts Ready to 
Read Tests. Here the child was asked to blend the phonemes that 
the administrator vocalized in order to present specific words. 
Wepman's Auditory Discrimination Test, Form A, was also administered 
to each child individually in which he would indicate whether the 
word pairs were the same or different. Reid found that the auditory 
discrimination tests were significantly related to both oral reading 
and to word recognition skills. She states: 

It is now essential that other factors such as auditory 

acuity, abilities to perceive likenesses and differences 

in speechsounds and ability to remember sounds and words 

when heard, should be considered. It is possible that 

such factors when tested in conjunction with intelligence 

might greatly aid in determining which children are ready 


for reading, . . . when phonetic teaching should begin 
and which methods will best suit the individual child. (63:8) 
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This ability to discriminate tends to increase with maturity. 
Betts (4:129) contends that some children do not hear likenesses 
and differences in phonemes of words, while other children cannot 
discriminate between words and thus run their words together. He 
Suggests that children be given an auditory training program during 
the reading readiness period, and that this extend into the reading 
program. He further studied causes or reasons for inadequate 
auditory discrimination ability of children, and proposed that hear- 
ing impairment, poor environmental background experiences, and 
mental immaturity were primary causes for disability in auditory 
perception. Betts states: 

Accurate auditory discrimination contributes to 

good speech habits and to an awareness of speech 

which are essential to phonetic insight. In view 

of this, it is clear that inaccurate auditory 

discrimination may contribute to a reading 

deficiency. (4:129) 

Wepman (75) agrees with Kennedy (43) and Thompson (71) that 
the ability to discriminate sounds is a developmental process. 
Wepman further suggests that a child's auditory development in 
discrimination is generally mature by about age eight, and that 
success in reading is related to the ability to discriminate like- 
nesses and differences in sounds. Wepman (75) obtained data from an 
experiment using 150 grade one students, as well as clinical cases, 
and developed an auditory discrimination theory: 

First, there is evidence that the more nearly alike two 


phonemes are in phonetic structure, the more likely they are to be 


misinterpreted. 
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Second, individuals differ in their ability to discriminate 
among sounds. | 

Third, the ability to discriminate frequently matures as late 
as the end of the child's eighth year. 

Fourth, there is a strong positive relation between slow 
development of auditory discrimination and inaccurate pronunciation. 

Fifth, there is a positive relation between poor discrimina- 
tion and poor reading. 

Sixth, while poor discrimination may be at the root of both 
speech and reading difficulties, it often affects only reading or 
speaking. 

Seventh, there is little if any relation between the develop- 
ment of auditory discrimination and intelligence. (75:326) 

Wepman (75) further postulates that with increased ability 
to discriminate sounds, the child's speech becomes more and more 
like that of his environment. 

Ervin and Miller (25) suggest the the more variety of 
speech sounds that a child is exposed to, the greater the range of 
sounds a child will use. 

McNeil and Stone stated that: 

Accurate phonetic analysis is presumejto require under- 

standing by the child that the sound pattern of a word 

is divisible into smaller units and these units or 


parts are common to the sound patterns of other 
words. (53:13) 
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This analysis involves the ability to hear each sound and to repro- 
duce each one in order. If the order is changed a different word 
or sound pattern results. 

An investigation by Wheeler and Wheeler (78:106-111) tested 
four areas of auditory discrimination in grades four, five and 5a.X. 
The tests were designed to examine the ability of students to dis- 
criminate sounds in auditory language situations. The tests con- 
sisted of: 

1. Twenty-five word pairs, some of which were the same and 
some of which were different. 

2. The second test contained sound elements, rather than 
whole words. 

3. This test contained rhyming words. 

4. The last test consisted of discriminating sounds within 
words . 

Wheeler and Wheeler (78) found auditory discrimination to be Highly 
Significant to success in silent reading, with a significance at 
the .01 level of confidence. They concluded ''some children may 
make more use of auditory discrimination than others in reading . be 
In spite of the scarcity of research in this area, most educators 
seem to agree that the ability to discriminate between speech sounds 


is a basic factor in reading readiness and in subsequent reading 


development. (78:106) 
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Hester (S7vt72) after examining 194 reading problem cases, 
reported that auditory discrimination and blending were more 
difficult processes than naming letters. She found that phonics 
difficulties rapidly increased during the second and third grades, 
particularly if the child was unable to synthesize sound elements 
into words. 

Similar findings to those of Hester's were reported in a 
longitudinal study by Chall, Roswell, and Blumental (11). They 
noted that children with ''severe reading disabilities also had 
extreme difficulty in learning phonics, particularly in blending 
and synthesizing sounds" (11:113). Their experimental group con- 
sisted of sixty-two first grade negro children, and they proposed 
to determine a relationship, if any, between auditory blending 
ability, reading achievement, and intelligence. Their findings 
indicated that there was a significant relationship between auditory 
blending in grade one and reading achievement in grade three. How- 
ever, they found no significant correlation between auditory blending 
and intelligence. Findings revealed that auditory blending abilities 
in grades one to four inclusive, were positively correlated with 
reading achievement. 

Contrary to the findings of Chall, Roswell and Blumental's 
study (11), Reid (63:107) found that there was a definite relation- 


ship between intelligence and reading achievement. 
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Summary 

Research has indicated that auditory discrimination is an 
important aspect of reading achievement. Many authorities (4314-320, 
23,76) agree that inability to discriminate auditorily is frequently 
a causal factor of poor reading. The literature (43,71,75) indicates 
that auditory discrimination is a developmental process and therefore 
increases with maturity. The rate of development can be increased 


through a training program. 
II. SOCIO-ECONOMIC STATUS AND READING ACHIEVEMENT 


It is a truism that children do not come to school equally 
prepared for the learning tasks that confront them. Research 
reveals that aspects of the home environment play an important role 
in rate of development and acquisition of learning tasks of the 
individual student. There is ample research evidence to indicate 
that children from low socio-economic homes generally have poorer 
oral language ability than do children from middle-class homes, and 
that children who are not proficient in oral language are also those 
who are poor in reading achievement (17,18,44,47). 

The young child comes to perceive many aspects of his en- 
vironment. This perceptual development takes place through his 
sense modalities and is stimulated by his environment. If the 
child's experiences are rich in verbal communication he will 


probably advance rapidly in his oral language as well as in his 
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auditory discrimination abilities. Om the other hand, a child who 
lacks sufficient verbal communication may develop his oral 
language and his ability to discriminate word elements more slowly. 
Deutsch, C. (16:278) and Smith (67:42) both emphasize the principle 
that children must be exposed to oral language in order to develop 
auditory perception to recognize words and to discriminate sounds 
in words. 

Hunt, while reflecting on Piaget's work, stated: 

The rate of development is in substantial part... 

a function of environmental circumstances. Thus, th 

greater the variety of situations to which the child 

must accommodate his behavioral structures, the more 

differentiated they become. Thus the more new things 

a child has seen and the more he has heard, the more 

things he. is interested in seeing and hearing. More- 

over, the more variation in reality with which he 

has coped, the greater is his capacity for coping. (40:258-259) 
Thus he contends that lack of enrichment and failure to provide a 
variety of stimuli contribute to retarded rates of development of 
perceptual skills. 

This postulation is also supported by Deutsch, M. (17:80) 
who maintains: ''the children from slum backgrounds tend to have 
poorer and less systematic ordering of stimulation sequences." 

Bernstein (2) contends that grossly different environments 


affect aspects of language development. He further hypothesizes 


that: 
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Lower working-class children will experience difficulty 

in learning to read, in extending their vocabulary, and 

in learning to use a wide range of possibilites for the 

organization of verbal meaning; their reading and writ- 

ing will be slow and will tend to be associated with a 

Gencrece crntrent..... (2:164) 

Armstrong stated that: 

A general cause of poor progress in beginning reading 

might be insufficient preparation in oral language; 

a particular cause might be poor auditory discrimination 

resulting in faulty pronuncation, which in turn cause 

inadequate matching of sound and symbol in beginning 

reading. (1:59) 

Clark and Richards (13) conducted a study on auditory dis- 
crimination in the low socio-economic areas of Madison, Wisconsin. 
Their study consisted of 58 pre-school aged children enrolled in a 
Headstart program. Twenty-nine of these children were classified 
as economically disadvantaged. Their mean chronological age was 
five years and one month, with a mean I.Q. of 91.8. The control group 
consisted of twenty-nine nondisadvantaged children, with a mean chrono- 
logical age of four years and eight months, and a mean I1.Q. of 110.8. 
The Wepman Auditory Discrimination Test was administered to each 
child individually from a tape recording so as to insure consistency 
in articulation. Analysis of covariance was used, removing each of 
the dependent variables in turn. From the findings, Clark and 
Richards (13:261) concluded that 'preschool economically disadvan- 
taged children exhibit significant deficiencies in auditory dis- 


crimination ability when compared to a nondisadvantaged group.'' It 


could be that these children have a poorer attention span due to 
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inexperience and lack of opportunity to tend to the task of listening. 
Deutsch, M. (17) found that lower-class children were 
Significantly below middle-class children in auditory discrimination 
ability. He also contends that poor readers have significantly more 
difficulty in auditory discrimination than do good readers, with 
differences being greater for the lower classes. Deutsch further 

postulates that: 
. the child learns to be inattentive in the pre- 

school environment, this further diminishes incoming 

stimulation. ... if this trained inattention comes 

about as a result of his being insufficiently called 

upon to respond to particular stimuli, then his 

general level of responsiveness will also be diminished. 

The nature of the total environment and the child- 

adult interaction is such that reinforcement is too 

infrequent, and, as a result, the quantity of response 

is diminished. (17:171) 

A series of similar investigations on auditory discrimination 
as a factor in verbal behavior and in reading success of lower socio- 
economic students was conducted by Deutsch, C. (16). Data were 
gathered in connection with several different projects. Asa 
result, there is inconsistency of statistical treatment as well as 
of measures employed from one sample to the next. However, in all 
investigations the Wepman Auditory Discrimination Test was admini- 
stered to each student. Her sample included students from grades 
one, three, and five. Her conclusions indicated that 

‘ . poor readers have more difficulty with auditory 

discrimination; they have greater difficulty shifting 

from one modality to another, ... the retarded readers 


showed a significant relationship between auditory 
discrimination and reading scores. (16:292) 
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Deutsch (16) postulated that children living in a noisy environment 
with little directed speech stimulation might be deficient in their 
discrimination of speech sounds. These children would probably be 
inattentive to auditory stimuli and have difficulty with auditory 
discrimination. ''Discriminations come only with experience and 
practice in responding to the stimuli" (16:278). 

This hypothesis is consistent with that of Deutsch, M. 
(19:80) when he states, ''There is a paucity of organized family 
activity in lower-class homes, as a result there is less con- 
versation.'’ Deutsch, M. (19:253) further stated, 

A child who has been deprived of a substantial portion 

of the variety of stimuli to which he is maturationally 

capable of responding, is likely to be deficient in the 

equipment required for school learning. 

Raph reviewed studies in language development among socially 
disadvantaged children, and from this analysis concluded: 

Language acquisition for socially disadvantaged 

children is more subject to a lack of vocal stimulation 

during infancy, a paucity of experience in conversation, 

a deficit in the auditory-vocal modality, a meagerness 

of quantity and quality of verbal experiences, and a 

slower rate and slower level of articulatory maturation. 

(61: 396) 

Silberman (65:38) substantiates Raph's conclusions by stating 
that, ''slum children may lack the sense of auditory discrimination ... 
the ability to distinguish very subtle differences and nuances in 


sound that is essential to reading."' 


Bernstein holds that: 
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The linguistic relationship between the lower class 

mother and her child is such that little pressure is 

placed on the child to verbalize in a way which 

Signals and symbolizes his unique experience. The 

shift of emphasis from non-verbal to verbal signals, 

in the middle-class mother-child relationship, occurs 

earlier and the pattern of verbal signals is far more 

elaborate. (2:167) 
Thus Bernstein implies that the mother-child relationship is an 
important aspect in the development of the child's oral language. 

An experimental study was conducted by Mortenson (58) to 
determine how children of upper, middle, and lower socio-economic 
levels differ in their performance of both visual and auditory 
skills. The sample consisted of 1500 children selected by means of 
a stratified random sample. Three auditory discrimination tests 
were given. These included discrimination of beginning sounds, 
vowel sounds, and ending sounds. Results indicated that the higher 
the socio-economic status of the beginning first grade child, the 
higher was the performance on pre-reading auditory and visual dis- 
crimination tasks and on a measure of intelligence. Furthermore, 
beginning first grade girls performed significantly better than 
first grade boys on the pre-reading auditory discrimination tasks. 
Finally, with intelligence held constant, the higher socio-economic 
child performed significantly better on all but two discrimination 
tasks, namely, visual discrimination of words, and auditory dis- 
crimination of vowel sounds. 


Ervin and Miller (25:110) state that the 
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- hearing of a variety of Speech sounds may 
increase the range of sounds used by the child 
but we do not know if the hearing of a particular 
range of sounds influences the particular range 
used by the child. 


Finally, Edwards (24) notes that if the child perceives 
inaccurately and articulates incorrectly as many culturally 
differentiated learners do, this may hamper his development of word 
recognition skills. He will have difficulty associating printed 
symbols with the written counterparts. Edwards concluded by 
suggesting: 

Auditory discrimination develops within a social 

environment in which a special system of speech 

sounds prevails. One becomes accustomed to hearing 

and reproducing those speech sounds, but when a new 

one obtrudes from an alien speech sound system, 

there is a tendency toward perceptual distortion as 

one hears and reproduces it in accordance with its 

nearest equivalent within the more familiar speech 

sound system. This inaccurate perception and re- 

production of standard American English speech 

hampers the recognition skills: he has trouble 

associating printed symbols with their spoken counter- 


parts because he never really mastered their spoken 
counterparts. (24:547-548) 


Summary 

Auditory perceptual development is stimulated by the child's 
environment. Research above has iidiearcdeshat if a child's ex- 
periences in verbal communication have been restricted, his oral 
language development and his auditory discrimination will probably 
advance more slowly than a child who has had a well stimulated and 
rich verbal environment. It therefore appears that children from 


lower socio-economic areas have greater difficulty in auditory 


ts. 
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discrimination, and this in turn hampers their development of word 


recognition. 
III. SEX DIFFERENCES AND AUDITORY DISCRIMINATION 


Numerous researchers (43,51,63,76) have reported significant 
differences in reading achievement between boys and girls. Smith 
(67), Monroe (57), and Bond (7) have indicated that the majority of 
retarded readers are boys. Furthermore, success in auditory dis- 
crimination appears to be highly indicative of reading success. 
Since auditory discrimination is a developmental process, and since 
girls generally develop and mature more rapidly than boys, it follows 
that their ability to discriminate auditorily would also be superior 
to boys. 

Mortenson (58) in a study which included 1500 children from 
high, average and low socio-economic levels, revealed that first 
grade girls performed significantly better than boys on three 
auditory discrimination tests. In the first test the children were 
asked to discriminate between pictures which began with the same 
sounds. That is, the test involves initial consonant comparisons. 
The second test involved vowel sounds. Here the item was presented 
verbally, and the child responded by selecting the correct picture. 
The third auditory discrimination test included word endings. The 
child was asked to draw a line through one of three pictures that 


ended the same as the initial or stimulus picture. The differences 
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29 
between boys and girls were Significant at the .01 level of con- 
fidence, in each of the socio-economic groups, in favor of girls. 

Spache, et al (68:581) in a longitudinal study of a first 
grade reading readiness program contend that there are systematic 
differences between the growth curves of boys and girls. "Girls 
generally experience their period of rapid growth earlier than 
boys.'' Wyatt (80:596) confirms Spache's hypotheses by stating 
"boys have been shown to be less mature both physically and 
linguistically than are girls at the age of six." 

An investigation of grade one students by McAulay (51:208) 
indicated that, "all of the observed differences in means for the 
auditory tests favored girls."' She further indicated that the 
Monroe Test of Sound Blending, and the Auditory Aptitude Test, 
showed significant differences in favor of the girls. McAuley con- 


cluded that: 
. Superior performance of the girls, on tests 

of auditory and motor aptitude, suggests that 

maturational sex differences . . . may be a factor 

that is operative in the girls' favor. (51:208) 

Auditory discrimination requires attending to the sound 
elements of words. The child's inability to discriminate may there- 
fore, be due to immaturity. Thus it would appear that since boys 
aS a group mature at a slower rate than girls, their auditory dis- 
crimination achievement also lags behind that of girls. 


Reid (63) and Wepman (76) both indicated that auditory ° 


development is slower in boys than in girls. However, neither of 


as 


-sop to Jeval 10. odt 3B 2 
.2ltig to tovet ar _2quoty Sa ‘ 
terit s to ybute fenibusigaol 8 at an: i 3) 


im i Pe 


>itemetey2 ers etods tes bresnco ms situ v eT bs . 
efaio" .eltig bas eyod to zerny 13 
nsdt Pare igworg ae to" sti 


serie os 
jtos>Bt 6 sd ame a" *» 
Ba: oe -rOvBi ‘af nig 


-srodt Yom ssid ot aie ono xk to einem 
Ty Aggie 4 ¢ 
nod soit zed saece biMoM 3K iT ones a. 


' Os halios (1s 
ees. id 

~2tb ros ibus: tieds arr ay rt sat 4 6 
ws My 1 oe aa “9% sai het a 


these two investigations looked specifically at the auditory 
development within children of different socio-economic groups. 

Dykstra (23:21) also noted that girls were "significantly 
Superior in three out of seven auditory tests, while boys failed to 
hold an advantage in any." Moreover, the girls in his sample were 
Significantly younger than the boys. 

Silvaroli and Wheelock (66:247) in an investigation of 
auditory discrimination training for beginning readers state: 

It appears unrealistic to assume that all 

children have acquired the associative conceptual 

process of discriminating basic speech sounds by 

the time they are required to begin major reading 

programs. The assumption is even more unrealistic 

for children in lower socio-economic environments. (66:247) 

A study on socio-economic status and language facility of 
beginning first graders was conducted by Worley (79). He worked 
with children between the ages of five years eleven months, and six 
years eleven months. Each child was given the Illinois Test of 
Psycholinguistic Abilities, in order to determine the language 
ability of each child. Worley concluded that boys scored higher on 


the Illinois Test of Psycholinguistic Abilities than girls in each 
socio-economic group. The girls of the low socio-economic group 
scored the lowest of all. He concluded that boys had better 
language ability than girls, but he failed to indicate precisely 
what aspect of language was measured. 

A further investigation by Labensohn (44) on vocabulary 


development and different socio-economic groups of first grade 
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students agrees with the findings of Worley (79). Labensohn found 
that first grade boys from the lower-class homes have better oral 


language ability than girls from lower-class homes. 


Summary 


A review of the literature reveals that in the majority of 
cases, auditory development is slower in boys than girls. It 
appears that auditory discrimination is a developmental process, 
and since girls mature physically more rapidly than boys, that 


their auditory abilities also develop at a faster rate than boys. 
IV. INTELLIGENCE AND READING ACHIEVEMENT 


The relationship between inteiligence and success in read- 
ing has been emphasized by several researchers (7,23,51). However, 
there is some discrepancy as to the significant relationship between 
intelligence and reading achievement (57). 

Bond (7:69-71) studied 379 fifth grade children and noted 
that while there was a positive relationship between reading and 
intelligence, there was also a considerable range in reading 
achievement to be found among fifth grade students at any 
intelligence level. He also indicated that children with intelli- 
gence quotients between 95 and 124 as measured by the Stanford-Binet 
Intelligence Test, accounted for much of the heterogeneity. He 


emphasized that children with intelligence quotients of 125 or higher 
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32 
are not to be found among the poor readers. Likewise, there are few 
with intelligence quotients below ninety-five among the very able 
readers. Bond states: 

It 1s most accurate to say that low 

intelligence is not itself a direct cause, 

but that it may lead indirectly to reading 

disability. \(7:113) 

Chall, Roswell, and Blumenthal (11) in their longitudinal 
study of auditory blending and reading achievement found that 
intelligence was not significantly correlated with auditory blending 
in grade one. However, there was a significant relationship between 
auditory blending and reading achievement. 

McAuley (51:203) on the other hand, found that there was a 
Significant correlation between intelligence and auditory dis- 
crimination for boys. However, there was no significant correlation 
between intelligence and auditory discrimination for girls. 

In a research study of 415 children with special reading 
problems, Monroe (57:17) found that the reading index, although 
resembling the intelligence quotient somewhat in its distribution, 
did not correlate very highly with it. She states: 

: . There is, however, a tendency for the children 

whose reading achievements are above expectation to 

have somewhat higher intelligence than those children 

whose reading achievements are below expectation. (57:17) 
The 415 children in the experimental group were clinic cases, while 


the 101 children in the control group were representative of an 


"average American school population." (57:2). 
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Deutsch, M. (19) and Bernstein (2) found that lower-class 
children perform more poorly on intelligence tests than do students 
from other socio-economic groups. 

In his longitudinal study of elementary school children, 
Loban (47) found the highest correlation between vocabulary and 
intelligence. Children in the highest oral language ability group 
had high intelligence quotients, and were higher in reading achieve- 
ment than other groups. The children high in oral language ability 
represented children of the high socio-economic status group. Thus, 
it appears that intelligence and socio-economic status are inter- 
related, and that together they are indicative of the level of 


success in reading achievement. 


Summary 


While there is not complete agreement, there is some con- 
sensus among reading authorities that reading achievement and 
intelligence are closely related. Smith (67) indicates that the 
intelligence quotient is a good predictor of reading success. The 
interrelationship of intelligence and socio-economic status may, 


however, be a more valid predictor for success in reading than 


intelligence alone. 
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V. SUMMARY OF THE CHAPTER 


This chapter has reviewed research pertaining to auditory 
discrimination, and to factors of socio-economic status, in- 
telligence quotient and sex differences, which influence reading 
achievement. Research holds that auditory discrimination is 
Closely related to reading achievement during the early school 
years. Language development appears to be closely related to socio- 
economic status, and is interrelated with auditory discrimination. 
Intelligence also appears to be related to both socio-economic status 
and reading achievement, and thus influences achievement scores on 
auditory discrimination tests. There is substantial evidence to 
indicate that boys encounter more difficulty in learning to read than 
girls, and there is some evidence that auditory development is slower 
in boys than in girls. This may be explained by the fact that girls 


mature physically earlier than boys. 
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CHAPTER III 
CONSTRUCTION OF THE FAST-COSENS AUDITORY DISCRIMINATION TEST 
I. INTRODUCTION 


The importance of auditory discrimination has been well 
documented by many reading authorities (57,68,75). There is also 
‘substantial evidence (16,18) to indicate that the development of 
oral language and of auditory discrimination are interrelated, and 
that together they influence reading achievement of the individual 
student. 

Experimental evidence (2,3,47) supports the hypothesis that 
oral language develops according to a maturation pattern. The 
_ development of correctly articulated speech sounds is an integral 
part of this language growth. Research also reveals (56,70,76) that 
there is a close relationship between articulated speech and the 
auditory discrimination of speech sounds. Thus it appears that 
speech articulation and the auditory discrimination of speech sounds 
are integral parts of oral language development of the student and 
subsequently of his ability to learn to read. 

The process of reading is a highly skilled and complex 
activity which necessitates the translating of printed or written 


symbols into thought content. Four major components of the reading 


process are: 


[iow 190d asd cami a ide 
ozie zi oxedl .(2%,60,Te) | Hs hee 
oF SORRA 

to sneigateveb ens tedt oseoibat « os eos ee 
bus ,botslerretni ors not terimixoe th osibus to bas 


ss] eee 


[subivibni. oft to Smomeve itkos gnibsor soneul tai es 


any LA : j 


ae 


” : 


tens eiesdjoqur exis edeonrpie (Th, é <8) omabive £ : 

ofl .mresteq noise Tussm 8 of giftoo98 banat, 

[ergednt as 2i ebnuoe dosage béaakantiie wsosrte9 30 
tet (1, 0%,02) elsever oals toresesh weg 99 Bug! 

of bas dosege bess fuvitxs noeuted fenois lor 

gar eteoqga 32 aud .2bmoe dosage 20 “ 

abnuo2 rioseqé to noitenimixseth otibus elt bas 

bas snobute edt to tnomqoLoveb desi to da 

-— .bsor ot mrsel 03 ecanpihes 

xslqmios brs bellile yidgid s shaoaledi 

mess iw {0 bosnirg to gnisetenses orld 2 

waneer ant to. 2anianogmeo rote bac 


rac 


7 ey ig a 
aay 5 


a 
1B 


36 

1. Word perception which involves identification of the 
printed symbol; 

2. Comprehension of ideas and interpretation of meaning; 

53. Reaction of these ideas, which involve a mental or 
cognitive process; and, 

4. Integration of these ideas. (33) 

For the purpose of this investigation, consideration is given 
primarily to the relationship between auditory discrimination and the 
acquisition of word perception skills as one aspect of the reading 
process. 

Dechant (14:143) contends that many children who do not progress 
satisfactorily in reading ''lack sufficient auditory discrimination to 
hear the differences between sounds.'"' This ability in auditory dis- 
crimination is a part of the general word perception reading program 
because a student who cannot hear the separate sounds in spoken words 
cannot be expected to associate the visual symbol-with the auditory 
symbol readily. Furthermore, inaccurate auditory discrimination may 
lead to inaccurate articulation of speech sounds and thus to in- 
correct association of the sound symbol with the printed symbol. If 
a child distorts sounds in his speech, it could be more difficult or 
even impossible .for him to associate the correct sound or phoneme 
with the grapheme. Therefore, as Dechant (14:143) states, ''The 
learner must discriminate the phonetic elements that make up the 


word'' before reading can occur. The student must make "appropriate 
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association between the spoken and the written word'' (14:143). If 
the sounds within words are not heard correctly, interpretation of 
these sounds and their association to the printed symbol become a 
task which many students fail to accomplish. 

Since auditory discrimination is a developmental process 
(14571570) ,-and if, according to Wepman (76), children have not 
mastered all speech sounds until age eight, first grade students 
will encounter difficulty with those sounds which are discriminated 
last. Dechant (14:144) states that '"'six year olds are unable to 
distinguish correctly between the sounds of: /g-k/, /m-n/, and 
/p-b/."" He further suggests that the high frequency sounds of: 
/£,v,S8,2,8,%,¢,e,t,d,p,b,k,g/ are the most difficult to discriminate 
(see Table III). In the reading process, children must learn that 
words consist of a sound or a sequence of sounds, that the same 
sound may occur in many words, and that most words are unique in 
that they generally are composed of a combination of different 
sounds and symbols different than other words. Many words contain 
sounds which are difficult for first grade students to discriminate 
and therefore the association of their grapheme correspondents in the 
word perception feading program is a difficult task to accomplish. 
Durrell and Murphy (22) contend that the child who finds learning to 
read least difficult is generally one who can discriminate the 


distinct sounds in spoken words. 
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It is on the premise that auditory discrimination and speech 
articulation are considered an integral part of the reading process, 
that the present investigation and the construction of the test 
instrument were undertaken. 

The next section of this chapter presents a theoretical 
background of the Fast-Cosens Auditory Discrimination Test. It 
further shows the relationship between auditory discrimination and 
articulation of speech sounds, as well as reviews research on the 
order of acquisition of speech sounds. Definitions of terms 
apposite to the research instrument are also presented. Following 
this a detailed explanation of the construction of the Fast-Cosens 
Auditory Discrimination Test is given and the basis for selection of 
particular test items included. Next, an analysis of Wepman's 
Auditory Discrimination Test is considered in order to determine the 
types and positions of sounds included in his test, and to identify 
those sounds which were not included by him. Then justification of 
the items included in the Fast-Cosens Auditory Discrimination Test is 
presented, as well as a report of each sound comparison made. 
Finally, an explanation of the pilot study, the administration of the 


newly constructed test instrument, and the validity and reliability 


of the Fast-Cosens Auditory Discrimination Test are discussed. 
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II. THEORETICAL BACKGROUND OF THE FAST-COSENS AUDITORY 
DISCRIMINATION TEST 


An inherent problem of tests which measure the ability to 
recognize or produce words with similar sounds is that they often 
require visual stimuli such as words or pictures or both. The 
possibility of incorrect identification of visual stimuli affects 
the validity of the auditory discrimination scores; thus, an 
auditory discrimination test prepared by the experimenter and a 
colleague was employed to ensure the elimination of visual stimuli. 
This test consisted of minimal word pairs which were presented on 
a tape recording. 

Dykstra (23) found in his study that there was little justi- 
fication for giving more than one or two auditory discrimination 
measures. "Very little improvement in the accuracy of prediction 
can be expected as a result of giving an entire battery of auditory 
discrimination tests....'' (23) On the basis of Dykstra'a find- 
ings it was decided to construct and administer one comprehensive 
test rather than an entire battery of tests which had been previous- 
ly used in experimental studies similar to the present study. 

There has been little research carried out in the area of 
auditory discrimination and almost none to determine the kinds of 
discrimination errors which do occur. The only study found to date 


which made an analysis of specific auditory discrimination errors 
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was that of Miller and Nicely (56). They limited their analysis to 
consonants "'since consonants are notoriously confusable and are 
quite important for intelligibility" (56:153). They began with a 
comparison of sixteen consonants including the stops, nasals, and 
fricatives indicated on Table I. 

The voiceless sounds are referred to as vl., and the voiced 
sounds as vd. Miller and Nicely (56) were able to pin point 
features of phonemes which were used as cues for discrimination. 

In order to describe the consonants used in the study, they adopted 
the following features as a basis for classification; "voicing, 
nasality, affrication, duration, and place of articulation" (563 
165-166). Affrication refers to the friction noise that distinguishes 
free, is, 3, v,%, z, %/, from other consonant sounds, due to the 
articulatory position in which air is forced through the mouth. 
Duration refers to the long, intense, high-frequency sounds of 

/s, ¥, z, %/, which are the grooved fricatives. 

In order to determine the kinds of discrimination errors, 
five females served as talkers and as listeners. While one 
articulated the consonant sounds in nonsense words, the other four 
listened using earphones. Each of the sixteen consonants was 
spoken initially before the vowel /a/, as in "father". Each non- 
sense word was spoken at a rate of one every 2.1 seconds. Miller 
and Nicely (56) found that some features are more discriminable than 


others. Voicing and nasality are the most easily discriminable 
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TABLE I 


CONSONANT PHONEMES ANALYSED BY MILLER AND NICELY 


Points of Articulation 
Types of Sounds 


Bilabial Labio- Interdental Alveolar Alveo- Velar 


dental palatial 
Stops vl. p t 
vd. b d g 
Fricatives vl. f @ (thin) Ss 3 (sure) 
vd. V a (that) Z z (azure) 


Nasals m n 
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features. For example, it is relatively easy to discriminate between 
voiced and voiceless sounds; and between nasal and non-nasal sounds, 
but it is much more difficult to discriminate between the sounds 
characterized by duration and the rest of the consonants; and 
between the fricatives and the non-fricatives. It is most difficult 
to discriminate between places of articulation in the mouth: front: 
(/p, b, £ viam/,) middle (/t,’de,.s,@,.Z,.n/,),.and back (/k, 

g, %, ¥/,). They further found that the distinctions between /f/ 
and /e/, and between /v/ and // were among the most difficult to hear. 
Since Miller and Nicely (56) found the discrimination between voiced 
and voiceless sounds, and between nasals and non-nasals the easiest 
to discriminate, these comparisons were not included in this study. 
However, consideration was given to place of articulation as this 
aspect of sound discrimination was more difficult for students. 
Unfortunately, Miller and Nicely confined their analysis 
almost entirely to consonants in the initial position of a word. 
Unlike this analysis, the Fast-Cosens Auditory Discrimination Test 
considered the initial, medial and final position of sounds in 
words. Although Miller and Nicely, in determining the kinds of dis- 
crimination errors, examined sixteen consonants preceded by the 


short vowel sound /a/, this study attempted to consider each con- 
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sonant comparison with different vowel sounds preceding and follow- 
ing the consonants compared. 

Olmsted proceeded from evidence of Miller and Nicely to 
theorize that: 

- « « at any stage before the phones of the 

language are learned to asymptote, there are 

more errors based on place of articulation than 

on friction or duration, and more errors based 

on place, friction, or duration than on voic- 

ing or nasality. (59:533) 

To obtain additional information on discrimination of 
sounds, it was necessary to consult research on articulation to 
identify the relationship between auditory discrimination and 
speech articulation to determine which sounds in which position 
of a word at each age level, caused auditory discrimination diffi- 
EuItLeS. 


A basic assumption has been made in this study that there 


is a close relationship between articulation and discrimination 


of speech sounds. This assumption is based upon Qlmsted's Theory 
of the Child's Learning of Phonology, (59:531) in which he pre- 
dicts that ‘learning as measured by correct pronunciation is a 
function of ease of perception of sound''. He predicts that the 
more discriminable sounds are learned earlier than the less dis- 
criminable ones. 

There are also several articulation studies which indicate 
a close relationship between the child's correct pronunciation and 


his discrimination of speech sounds. Research on articulation of 


speech has therefore been considered for this study in order to 
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determine the types of errors in articulation encountered by children, 
and then to determine whether these errors were also those not dis- 
criminated auditorily. Christine and Christine (12:99) found the 
relationship between auditory discrimination and articulation defects 
to be significant at the .01 level of confidence. 

Wepman (77) in a clinical study conducted in the University 
of Chicago Speech Clinic, using the Wepman Auditory Discrimination 
Test, reported that twenty-two children out of twenty-four with 
articulation problems showed inadequate auditory discrimination. 

Monroe in a review of clinical cases states that: 

The child models his articulation to match the 

auditory pattern of a word as presented by 

another. When he can give himself the same 

auditory stimulus which is given by another 

person, the word will appear to himself to be 

correctly articulated. If his auditory dis- 

crimination is poor, he may confuse similar 

words in both speech and reading without 

recognizing the error. (57:93) 

The order of acquisition of speech sounds has been investi- 
gated by several experimenters. Several studies have attempted to 
ascertain the age at which children begin to use various speech 
sounds, and the age at which these sounds are correctly articulated. 
Early investigators used a questionnaire method to determine the age 
of mastery of speech sounds. This method proved to be weak from the 
standpoint of accuracy of information. One such questionnaire 


4 survey of articulation in the South Dakota public elementary schools 


was undertaken by Root (64). Judgments regarding speech defects 
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were made according to definitions which were printed on a 
questionnaire. Root failed to indicate who was responsible for 
filling out the questionnaire. The results indicated that 9.3 
per cent of grade onesand 4.0 per cent of grade eights had speech 
defects. When all grades from one to eight inclusive were con- 
sidered, the percentage of speech defects was 6.3. The ratio of 
boys to girls with speech defects was one and one-half to one. 

In 1931, Wellman et.al. (74) studied 204 preschool 
children, ages two to six inclusive. The investigators recorded 
sounds which were made spontaneously by the children in response to 
pictures and questions. Thus they listened for all sounds in all 
positions within a specific word. Because of the complexity of pin- 
pointing the articulation error, this method is perhaps less 
reliable than that in which only one sound in one position in a 
word is being considered at a time. 

Poole and Templin (70) in independent ee found that 75 
per cent or more of their test sample between the ages of three and 
four and one half years articulated the following consonants correct- 
ly: /m, n,®, p, h, w, j, k, b, g,/- Both Wellman et. al. (74) and 
Templin (70) found 75 per cent correct articulation of /f/ at age 
three, and 75 per cent correct articulation of fase; Genech/gebetween 
the ages of four and five years. 

In articulation of speech sounds, research reveals that there 


is a sequential development in the acquisition of speech sounds. 
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This sequential development will be discussed in section IV of this 
chapter, and the justification for selecting particular items will be 


discussed in section VI of this chapter. 


Summary 


A significant relationship between articulation and auditory 
discrimination has been found by several investigators (12,70,75). 
This relationship has been further supported by Olmsted's Theory of 
the Child's Learning of Phonology in which he postulates that more 
easily discriminable sounds are learned earlier than less dis- 


criminable ones (59:531). 
III. DEFINITION OF TERMS APPOSITE TO THE RESEARCH INSTRUMENT 


The following definitions are apposite to the description 
of the research instrument, the Fast-Cosens Auditory Discrimination 
Test. 

Stops; Stops are consonants in which the flow of air is 
Be oened or obstructed when articulated. The stops include /p,t,k/ 
and /b,d,g¢/. | 

Fricatives ; apeperperiey are the "nine consonants which are 
produced by an obstruction of the air stream causing audible 
friction."' \ These are: /£,V,0,3,8 525392 5h,/ (69:22). For example; 
@-as in-'thin" 

& as in "then" 


¥ as in "shun" 
¥ as in "azure." 
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Affricates; Affricates are a special type of stops. Here 
the closure of the stops is gradually released to permit a slight 
friction noise. The sounds /%/ and // aSein MNehvhh" sande! 'Jid }! 
respectively, are the two affricates. 

Nasals; Nasals are the sounds which are produced by 
forcing air through the nasal cavity. The nasal sounds of English 
are; /n,/m,/@/. For example; /@/ as in "ring." 

Lateral: Lateral is the /1/ sound, ''made by placing the 
tongue on the alveolar ridge and vibrating the vocal cords as the 
air passes out on both sides of the tongue'' (69:24). 

Glides: Glides are sounds produced by a vibrating tongue 
position. They are; /r,y,w,/ and are all voiced sounds (69:24). 

Voiced: Speech sounds produced while the vocal cords are 
vibrating are said to be voiced. 

Voiceless: Speech sounds produced while the vocal cords do 
not vibrate are said to be voiceless. 

Bilabial: Bilabial is a speech sound produced by closing 
the two lips, with or without the addition of voicing (60) (69). 
Bilabial sounds are: /p,/b,/m/. 

Labiodental: This is a speech sound produced with the 


lower lip against or touching the upper teeth. Labiodental sounds 


are: /f,/v/. 


| 
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Interdental: This speech sound involves articulation of the 


tongue between the upper and lower teeth (60) (69). The interdental 


- sounds are: /@,/3/. 
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Alveolar: This is a speech sound produced with the position 
of the "tongue permitting a small stream of air to hiss over its 
surface at the alveolar ridge" (69:23). The alveolar ridge is the 
teethridge (60:233). They are: /t,/d,/s,/z,/n,/1,/r/. 

Alveopalatal: The alveopalatal is a production of speech 
sound with "the point of articulation near the teethridge and front 
part of hard palate" (60:233). They are: ¥,/%,/€,1¥,/y/- 

Velar: This is a speech sound produced with the point of 
articulation at the soft palate in order to close the nasal cavity 
(60) (69). These sounds are: /k,/g,/4),/w/. 

Phonemes: A phoneme is a significant unit of sound. It 


is "a speech sound that signals a difference in meaning" (69:8). 
IV. CONSTRUCTING THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


The relatively low correlation on the Wepman Auditory Dis- 
crimination Test found by some investigators may indicate that some 
of the items do not clearly discriminate between children with good 
and poor auditory discrimination. This possibility warranted the 
construction of a revised and lengthened word-pairs test by the 
experimenter and a colleague. 

The data presented by Miller and Nicely (56) and the 
theoretical extension of Olmsted (59) provide basic guidelines for 
choosing items directed toward probable trouble spots in auditory 


discrimination. Miller and Nicely (56) indicated that voicing and 
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nasality are the most discriminable features of speech sounds and 
that friction, duration and place of articulation are much less 
discriminable. In construction of the Fast-Cosens Auditory Dis- 
crimination Test, no items have been included which require dis- 
crimination between voiced and voiceless sounds, or between nasal 
and non-nasal consonant sounds. Items have been chosen which 
require discrimination involving friction, duration, and place of 
articulation. 

The items on the Fast-Cosens Auditory Discrimination Test 
were based on an analysis of articulatory defects, as well as on 


discrimination errors. The principle reference for determining 


specific articulatory defects was Templin's Certain Language Skills 


in Children (70). Since a close relationship between speech and 


auditory discrimination has been established, Templin's study is 


relevant to the construction of the present instrument. Her sample 


consisted of children between the ages of three and eight. 
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Templin stated that 75 per cent of the children in her study 


articulated sounds as follows: 


By age 3: (a) initial, medial and final nasals 
(b) initial and medial stops 
(c) vowels 
(d) diphthongs 


By age 4: (a) final stops | 
By age 5: (a) final glides 
(b) final affricates 


(c) initial consonant blends 


By age 6: (a) initial, medial, and final fricatives 
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By age 7: (a) initial and final triple consonant blends 
By age 8: (a) initial and medial affricates are not pro- 
duced correctly by 75 per cent of the child- 
ren (70; 47-51)4 
Templin concluded that more articulation errors were made in 
the medial and final positions than in the initial position. She 
outlined each sound in the various positions and indicated the 
percentage of children at each age who had mastered the specific 
sound. The age at which sounds can be articulated correctly by 
most children differ slightly in the various studies. Table II 
shows these differences among the results reported by Templin, 
Wellman, and Poole. Despite these differences, it is apparent 
that articulation of speech sounds is developmental, and the order 
or mastery of speech sounds has been reported by researchers. 
Another criteria for selecting items on the Fast-Cosens 
Auditory Discrimination Test, was information concerning the fre- 
quency of phonemes in the English language. In an earlier study 
that substantiates Templin's findings, Miller (55:86-88) reports 
that 38 per cent of the phonemes are vowels and diphthongs and 62 
per cent are consonants. It has also been noted that some consonants 
are generally used at the beginning of words while others are used 
more extensively at the end of words. Some consonants are rarely 
used, thus these sounds were included in only a few comparisons on the 
test instrument. Miller further states (55:87) ‘that "'only five diff- 


erent sounds make up more than 50 per cent of the final consonants ,"' 
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TABLE ITI 
AGE AT WHICH SPEECH SOUNDS ARE MASTERED BY STUDENTS 


AS REPORTED BY TEMPLIN, WELLMAN, AND POOLE 


Speech Sound Study Source 
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52 
four of which are /ng,z,v,r/. He fails to identify the fifth. On 


the other hand he indicates that the following sounds comprise 50 
per cent of our initial consonants. These are; /w,j,h,b,g,f,p,y,0/. 
Since vowels and diphthongs, according to Templin are 
mastered at age three, and since they comprise only 38 per cent of 

the English phonemes, it was decided to exclude these from the study. 
On the other hand, Miller (55) reported that 62 per cent of the 
phonemes are consonants, and therefore a concentrated study of 
English consonants was warranted. In order to focus careful atten- 
tion on one aspect of auditory discrimination, blends were also 
excluded from the present study. Templin, Poole, and Wellman, as 
reported by Templin (70), have indicated that final consonants are 
mastered later than initial consonants, and that affricates and 
fricatives are mastered later than stops. Therefore, more com- 
parisons have been made of consonants in the final position, and 
more comparisons have been made among fricatives, and affricates 


than among stops (see Chapter III, section VI). 


Summary 
In summary, the items for the Fast-Cosens Auditory Dis- 


crimination Test were chosen on the basis of: 
(1) discrimination errors, 
(2) articulation errors, and 


(3) frequency of sounds in English. 
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V. AN ANALYSIS OF WEPMAN'S TEST 


Lacking an analysis of the Auditory Discrimination Test by 


Wepman himself, an analytical breakdown follows: 
ie VOLOpS ; 

a) Voiced: Wepman has made the three possible comparisons 
of the bilabial /b/, alveolar /d/, and the velar /g/ in both the 
initial and final positions. 

b) Voiceless: The three possible comparison among the 
bilabial /p/, alveolar /t/, and the velar /k/ in both initial and 
final positions were also made. 

II. Fricatives; 

a) Voiced: The only comparison made was between the labio- 
dental /v/ and the interdental /4/ in rey initial and final 
positions. The alveolar fricative /z/ was presented only in two 
'like' pairs. The alveopalatal fricative /Z/ was not used in any 
comparison. 

DP voiceless: ey possible match of voiceless fricatives 
was made in the initial and final position. 
itl. <Affricates; 
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IV. Nasals; 

Wepman contrasted the bilabial /m/ and the alveolar A/Anin 
the initial and final position, but included the velar /ng/ only in 
a 'like' pair. A 'like' pair refers to two words which have the 
same phonemic sounds. 

V. Glides; 

Comparisons between alveolar glide /r/ and the lateral /1/ 
were made only in 'like' pairs. The alveopalatal /y/ and the velar 
/w/, were not included in any comparison. 

VI. Vowels; 

Wepman made only four vowel comparisons in the medial 

position. None of these were diphthongs. 


Consonants were not included in the medial position. 


VI. JUSTIFICATION OF THE FAST-COSENS AUDITORY 


DISCRIMINATION TEST ITEMS 


Test items included in the research instrument have been 
carefully selected, and justification for each is indicated below. 

1. Templin (70:44-45) found that more articulatory errors 
were made when consonants were in the medial and final positions, 
rather than in the initial position. Most errors occurred in the 
final position. 

Consideration will be given to all sounds in any 

positions which 5 per cent of the children, at age six, cannot 


articulate correctly as reported by Templin (70:166-169). 
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2. Although Wepman (77) made wery possible comparison of 
stops, Templin (70) found that the stops in the initial position 
have been mastered by children at age four. Therefore, comparisons 
among initial stops have been dropped from the Fast-Cosens Auditory 
Discrimination Test but comparisons of medial and final stops were 
retained. 

3. Templin (70) and Wellman (74) found that the nasals 
have been mastered by age three, but Poole (70) found that children 
have not mastered the velar /ng/ and the alveolar /n/ nasals until 
age four and one half. Unlike Wepman's Auditory Discrimination Test, 
this instrument will compare the velar nasals with other nasals in 
the medial and final positions. 

4. Templin (70:49) found that the voiceless fricatives are 
produced more accurately by a larger number of children than the 
voiced fricatives. Wepman, however, did not test the voiced 
fricatives. 

In the present test instrument, every possible match of 
voiced and every possible match of voiceless fricatives have been 
prepared by the experimenter. Since Miller and Nicely (56) found 
that it is difficult to discriminate between fricatives and non- 
fricatives some comparisons have also been included. 

5. The affricates were not mastered by 75 per cent of 
Templin's sample until age seven. Templin (70) further noted that 


contrasts of the voiced affricate with voiced fricatives and the 
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voiceless affricate with the voiceless fricatives were among the most 
discriminating items on her sound discriminate test (52,70,59). 
Therefore, the present test instrument has included the above con- 
Crascs, 

6. Templin and Poole found that the alveopalatal /y/ and 
the velar /w/ are mastered by age four and one half. The alveolar 
/r/ glide and the lateral /1/ are not mastered until between age 
four and seven and one half. This instrument has included com- 
parisons between /r/ and /1/. The /w/ has also been compared with 
the /r/ and /1/ in the initial positions because of observed 
differences of school children by classroom teachers. 

7. Since Templin found that all vowels and diphthongs were 
articulated correctly by 95 per cent of the children by age six, 
comparisons among vowels have been excluded from this study. 

Table III shows all phoneme comparisons made in the Fast- 
Cosens Auditory Discrimination Test. For example, /p/ has been 
compared with /t/ in the medial and final positions, and /p/ has been 
compared with /k/ in the final position. 

Table IV indicates the twenty-four consonant phonemes of the 
English language as described by Stageberg (69:25). The only 
English phoneme not considered in the Fast-Cosens Auditory Dis- 
crimination Test was the /h/. This is the only glottal sound in 


English and thus could not be compared with any like phoneme. 
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TABLE III 


ENGLISH CONSONANT PHONEMES COMPARED IN THE FAST-COSENS 


AUDITORY DISCRIMINATION TEST 


Type of Stops Fricatives Aff Nas. LeGld. Word examples 
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Key: > initial consonait comparisons made. 
v medial consonant comparisons made. 
< final consonant comparisons made. 
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To minimize the influence of chance, which probably affected 
the Wepman Auditory Discrimination Test in which only one sound in 
one position was considered, three unlike pairs and three like pairs 
for each contrast of phonemes were included on the Fast-Cosens 
Auditory Discrimination Test. A few exceptional cases, however, are 
included. These are minimal pairs in the medial position which 
occur infrequently in the English language. In these eight cases, 


only two comparisons were made. 


Word Controls 

Two word controls were exercised in the construction of the 
Fast-Cosens Auditory Discrimination Test. 

1. Sound Control: 

The Gage Dictionary of Canadian English (28) was used as 
the authority on pronunciation, to determine whether the contrasts 
were actually minimal pairs. 

2. Frequency Control: 

Each of the word pairs was matched for familiarity by 
selecting words as close in frequency as possible from the Lorge- 
Thorndike Teacher's Word Book of 30,000 Words (72). This word list 
was used because it gave a frequency count of words actually included 
in reading material prepared for children and the intent of the 
present instrument is to investigate trouble spots in auditory dis- 
crimination which affect reading achievement. An attempt was made 
to select words at the primary grades level of difficulty, however, 


in some cases more difficult words were included. 
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Summary 

The general consensus of the literature reviewed indicated 
that the medial and final positions of sounds were mastered later 
than the initial consonant sounds. Therefore, in this study, more 
comparisons were made of medial and final consonants. Since 
fricatives were found to be more difficult than stops, more frica- 
tive comparisons were made than stops. Table III shows the English 


consonant phonemes compared in the Fast-Cosens Auditory Discrimination 


Test. 


VII. THE PILOT STUDY 


A pilot study was conducted in Edmonton in March, 1968, to 
determine which items discriminate between subjects with good 
auditory discrimination and those with poor auditory discrimination. 
Only the most discriminable items were retained. The pilot eeudy 
also indicated any refinements which would be desirable in the 
administration of the instrument. 

The test was designed to determine a child's ability to 
recognize minimal differences that exist between the English 
phonemes used in speech. The test attempts to measure the subject's 
ability to differentiate between word pairs, and thus no visual 
ability is necessary. Only the subject's ability to hear 


accurately is required. 
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Each subject was asked to listen to a tape recording which 
contained word pairs. The examinee then indicated by concrete action 
whether the words were alike or different. If the words were 
different, he raised his hand but if the words were the same he kept 
his hand down. The subjects were given a few word pairs before the 
onset of the test, to ensure that they understood the procedure, and 
that they were working on the same criteria as the experimenter. 

The test before revision consisted of 396 items including 
four minimal pairs and four like pairs for each contrast indicated 
above. It was administered individually to thirty-two grade one 
students from two Edmonton public schools. One school was in a low 
socio-economic area, and the other was in a middle class area. The 
test was given in three, twenty minute periods with a five minute 
intermission between each twenty minute period. The items were 
presented on a tape recorder to ensure that each word pair was 
heard with the same quality, pitch, stress, and time interval by all 
subjects. There was a four second interval between each word pair to 
_ give children sufficient time to make the desired response. This 
provided consistency of presentation and prevented the subjects from 
getting visual clues from the articulation of the administrator. 

The recording was made in a sound proof room by the experi- 
menter, a typical Canadian from a one language Western Canadian 
English speaking background. While taping, the recorders were out- 


side the sound-proof room in order to minimize the motor noise of 
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62 
the machines. The machines used to do the recordings were Sony, 
TC-105. Complete directions for administering the original test, 


as well as the revised test are included in Appendix A. 


VIII. VALIDITY AND RELIABILITY OF THE TEST INSTRUMENT 


Validity 

Construct validity has been established for the test in- 
strument by basing the choice of items on discrimination errors, 
articulation errors, and frequency of consonant sounds of grade 
one students using research evidence from Miller, Nicely (56), and 
Templin (70). 

Content validity has been established by choosing test 
items from words of similar frequency. Most of the words were at 


a primary difficulty level as defined by Lorge-Thorndike (72). 


Reliability 
After the pilot study was conducted results of the test 
were subjected to an item analysis computer program, processed 
by the Division of Educational Research at the University of 
Alberta. The KR-20 reliability index was .95. This reliability 
index was obtained from the item analysis conducted in which thirty- 
two first grade students were used as a test sample. The reli- 
ability on the experimental study will be considered in Chapter IV. 
Each item was evaluated using the difficulty index, the 


biserial correlation, and the reliability index. These three 
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methods of evaluating were the criteria used to determine whether 
or not an item should remain in the revised test. The difficulty 
index indicated the proportion of subjects who made a correct res- 
ponse to a particular item. If 30 per cent or more of the 
examinees did not answer an item correctly, the item did not 
differentiate well between good and poor auditory discriminators; 
thus, the particular item was removed from the test (see Figure 1). 
On the other hand, if 95 per cent of the subjects got an item 
correct it was also removed on the basis of not differentiating 
between good and poor discriminators. 

Difficulty indices were corrected for chance according to 
Guilford (34) and an attempt was made to keep items with corrected 
difficulty indices between .25 and .75. Since a standard number of 
items was considered desirable for each phonemic contrast, the best 
three items were retained. Thus some difficulty indices fell out- 
side the desired range. 

Biserial correlation is an index of item validity, ''the 
extent to which the given item discriminates among examinees who 
differ sharply in the function measured by the test as a whole" 
(30:365). ''Biserial correlation gives the correlation of an item 
with total score on the test" (30:365). Items which fell within 
the desired difficulty index range were screened according to their 


biserial correlation. The items with the higher correlations were 


retained. 
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A description of the revised form of the Fast-Cosens 


Auditory Discrimination Test will be submitted in Chapters IV and 
Mi 


IX. SUMMARY 


This chapter presented a theoretical background on auditory 
discrimination, showing the relationship between auditory dis- 
crimination and articulation of speech sounds. Since oral 
language and the ability to learn to read are dependent upon 
speech patterns and auditory discrimination of speech sounds, this 
chapter has emphasized the significance of speech articulation and 
auditory discrimination of speech sounds as they relate to reading 
achievement. An explanation of the construction of the test in- 
strument, as well as an analysis of the Wepman Auditory Dis- 
crimination Test have been presented. Then, justification for the 
choice of items used in the Fast-Cosens Auditory Discrimination 
Test was discussed. Finally, an explanation of the pilot study, 
and the reliability and validity of the newly constructed test 


instrument were presented. 
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CHAPTER IV 
THE EXPERIMENTAL DESIGN 


In this chapter the plan of the investigation is discussed 
under the following headings: the experimental design of the study, 
the sample, data collection pertinent to the study, and treatment 


of the data. 
I. THE EXPERIMENTAL DESIGN 


The data for this study were collected in May, 1968 in 
Saskatoon. From the thirty-eight public schools with a population 
of approximately 3,000 first grade students, eight schools were 
designated by school officials for the purpose of this investiga- 
tion. Four of these schools were designated as those in a low 
socio-economic area, and four were designated as being schools in 
an area other than low. From these 612 students in the eight 
elementary schools, sixty students were selected from each of the 
two socio-economic groups to comprise the test sample of 120 
students. In order to verify the socio-economic status of each 
child, the Blishen Occupational Class Scale (6) was utilized by 
averaging the parent's score of each student. 

In order to obtain low and other than low (0.T.L.) reading 
achievement groups the Monroe New Basic Reading Achievement Tests 
Pre-Primer and Primer levels plus the general observation made by 


the classroom teacher were the bases for designating a student as 
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66 
either a low reading achiever or as one other than low. The 
Metropolitan Reading Achivement Test, Primary 1, Form B was then 
administered to verify the reading achievement level of each group. 

The cumulative record folders obtained from each school 
was the source of information on the following data: 
1. Sex of the student, 


2. Occupation of the father, 


3. Scores on the Monroe New Basic Reading Tests, 


4. Scores on the Lorge-Thorndike Intelligence Test, Level 1, 
Form A, Primary Battery, 


5. Maico Audiometer scores, 

6. The mother's present occupation was also obtained from the 
cumulative folder, and the mother's previous occupation 
prior to homemaking was also obtained through telephone 
calls with the mother. 

The Fast-Cosens Auditory Discrimination Test was admini- 
stered to each student individually by the investigator. All the 
data were collected by the experimenter, and were analysed using 
one and two-way analyses of variance, correlations, step-wise 


linear regression, and a test item analysis of the Fast-Cosens 


Auditory Discrimination Test. 
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IT. THE SAMPLE 


Selection 


The test sample of 120 students was selected from the entire 
population of first grade students in eight public schools in Saskatoon, 
approximately 3,000 students. Four of these schools were designated by 
school officials as being in a low socio-economic area, and four were 
designated as being from an area other than low socio-economic. The 
total grade one population oF these eight schools was 612 students 
taught by twenty-two teachers. Sixty students of the 316 from the low 
socio-economic schools, and sixty students of the 296 from the other 
socio-economic areas were selected using a table of random numbers to 
comprise the experimental sample. The Blishen Occupational Class Scale 
(1961) was used to verify the socio-economic status of each child. The 
socio-economic status score for each student was determined by taking 
the average score of each student's parents. In cases of only one 
parent, that parent's score was used. Six students from the L.S.E.S. 
areas had higher socio-economic status and were replaced with other 
randomly chosen students. Students from the L.S.E.S. area were equally 
distributed between classes six and seven on the Blishen Occupational 
Class Scale, while students from the 0.S.E.S. areas represented classes 
one to five with the majority of students in classes three and four. 

The Monroe New Basic Reading Test -- Pre-Primer Level, and the 
Monroe New Basic Reading Test -- Primer Level, had been administered in 
the preceding fall to the students by the twenty-two classroom teachers. 
These tests in conjunction with teacher observations served as a basis 


for designating students to a low reading achievement group, and to a 
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68 
group other than low reading achievement. 

In order to verify the reading achievement level of each stu- 
dent, another test, the Metropolitan Reading Achievement Test -- Primary 
1, Form B, was administered by the investigator in May. This test was 
given to each of the two groups of sixty students selected randomly from 
eight different schools who made up the test sample. Those students who 
achieved a grade level score of 2.00 or less were designated as low read- 
ing achievers. Consultation with teachers eon kiran these designations 
of students to reading achievement groups. 

As a means of determining that poor auditory discrimination was 
not due to deficient auditory acuity, a screening test was administered 
using the Maico Audiometer. This instrument provided for frequency mea- 
surements considered vital for oral speech. Any subjects with a hearing 
loss of 15 decibels according to the American Standards Association (A.S.A.), 
or 25 decibels according to the International Standards Organization 
fiso.U.), Ur preater, were eliminated from the study and replaced with 
other randomly selected subjects. Two students were found to have hear- 


ing losses greater than 25 decibels according to the International 


Standards Organization and were thus eliminated from this study. An 


explanation of the A.S.A. and I.S.0. is given in section three of this 


chapter. 


Sex, Age, and Intelligence of Students in the Test Sample 


The distribution of boys and girls in each of the two socio- 
economic groups and in the two reading achievement groups is 
illustrated in Table V. The total number of boys in the O.S.E.S. 


group was thirty-one, with eighteen boys in the low reading 
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TABLE V 


NUMBER AND DISTRIBUTION OF BOYS AND GIRLS IN THE LOW 


AND OTHER THAN LOW SOCIO-ECONOMIC STATUS GROUPS 
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70 
achievement group and thirteen boys in the 0.T.L. reading achievement 
group. There veHeecnéneplAané girls in the 0.S.E.S. group, with 
twelve girls in the low reading achievement group and seventeen 
girls in the O.T.L. reading senvevensht group. Table V indicates 
that there are more boys in the low reading achievement group than 
girls. Likewise, there are more girls in the 0.T.L. reading 
achievement group than boys. The total number of students in the 
O.S.E.S. group was sixty. 

The total number of boys in the L.S.E.S. group was twenty- 
eight, with sixteen boys in the low reading acheivement group and 
twelve in the O.T.L. reading achievement group. There was a total 
of thirty-two girls in the L.S.E.S. proup) with fourteen in the low 
reading achievement group and eighteen in the O.T.L. reading 
achievement group. The total number of students in the L.S.E.S. 
group was sixty. 

The total number of boys in the entire test sample was 
fifty-nine, with thirty-four of these in the low reading achievement 
group, and twenty-five in the 0.T.L. reading achievement group. 

The distribution of girls and boys indicates that there are more 
boys in the low reading achievement group for both socio-economic 
status groups. Likewise, there are more girls in the 0.T.L. reading 
achievement group in both socio-economic status groups than boys. 
Since the test sample was a random sampling of the eight schools 
involved in the experimental study, it appears that there are more 


boys with reading problems than girls. 
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The mean chronological age for the total group was 82.1 
months, at the time of collecting the data. The mean chronological 
age of the four different groups is illustrated in Table VI. 

Intelligence quotients were obtained from each subject's 
cumulative record card on file in each school. The Lorge-Thorndike 
Intelligence Test, Level I, FormA is a group test that had been 
administered by the classroom teacher in the fall of the 1967 school 
term. The mean intelligence score for the total test sample was 107. 
The mean intelligence quotients for each of the four groups is pre- 
sented in Table VI. 

In each of the socio-economic status groups, the low reading 
achievers had lower intelligence scores than the O.T.L. reading 
achievers. The L.S.E.S.-Low Reading Achievers had a mean intelli- 
gence score of 101, and the 0.S.E.S.-Low Reading Achievers had a 
mean score of 106. In the 0.T.L. reading achievement groups, the 
L.S.E.S. had a mean intelligence score of 108, and the 0.S.E.S. had 
a mean score of 114. In view of these findings, it appears as 
though intelligence is related to reading achievement at the first 
grade level. 

It could also be noted that the I.Q. was lower in each 


L.S.E.S. group than in its 0.S.E.S. counterpart. 


Summary 


From 612 students in eight elementary schools in Saskatoon, 


120 students comprised the test sample. These students were chosen 
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TABLE VI 
MEAN GROUP SCORES FOR CHRONOLOGICAL AGE AND 


INTELLIGENCE OF STUDENTS 


Student ee Chron. Standard Intelligence Standard 
Groups Age in Months Deviation Quotient Deviation 
LURag.Ach, 82-50 4.99 101 9.33 
OL Rag.ach. 81-87 2.99 108 12.25 
t Rag. Ach. 81.95 3.54 106 Tas2 
Of Rag Ack teins 4.29 114 11.96 
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on the basis of socio-economic status and reading achievement. 
Sixty students were included in each of the two socio-economic 
groups (L.S.E.S. and 0.S.E.S.). Within each socio-economic group, 
thirty low reading achievers and thirty other than low reading 
achievers were randomly selected. Thus, the total test sample was 
divided into four groups: L.S.E.S.-Low Reading Achievement; 
L.S.E.S.-0.T.L. Reading Achievement; 0.S.E.S.-Low Reading Achieve- 
ment; and 0.S.E.S.-0.T.L. Reading Achievement. The mean chrono- 
logical age and the intelligence quotients for each of the four 
groups and for the total test sample were reviewed and illustrated 
in Table VI. Table V illustrated the number of boys and girls in 
each socio-economic group, and the number of students in each read- 


ing achievement group. 
III. DATA COLLECTION PERTINENT TO THE STUDY 


Tests, scales, audiometers, and record cards provided the 


data pertinent to the study. 


The Monroe New Basic Reading Test - Pre-Primer level was 


administered in the fall of the 1967 school term to all grade one 
students. This was a group test administered by the classroom 
teacher. The test consisted of seven sub-tests as follows: 


Understanding sentences, 

Making inferences, 

Auditory perception of rhyme, 
Comprehending thought units, 

Auditory perception of initial consonants, 
Recognizing word forms, and 

Making judgements. 
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The Monroe New Basic Reading Test - Primer Level was a 
group test administered after the completion of the Primer book - 
The New Fun With Dick and Jane. The test was administered to most 
students in November, 1967. However, in cases in which students 
had not completed this Basal Reader, the test was given in the 
spring of 1968. This test has two main sections: Interpretation, 
and Word Perception. The section on interpretation involves 
interpretation of sentence and paragraph meaning. The section on 
word perception involves: visual scrutiny meaning, phonics 
analysis, and structural analysis. The sub-test on phonics 
analysis refers to the ability to select the correct picture to 
complete the sentence with the initial consonant as a cue to 
select the appropriate answer. The Monroe New Basic Reading Tests 
are based on the Gage Basal Reading Series and are therefore not a 
general diagnostic reading test, but merely a test to determine 
whether or not a student has successfully completed each level of 
the Gage Reading Series. In view of this, the investigator found it 
desirable to administer another reading test which was not based on 
a particular reading series, to determine the reading achievement 
level of each student in the test sample. 

The Metropolitan Reading Achievement Test, Primary 1, Form B, 
was administered, therefore, by the experimenter in May, 1968 to 
each of the eight groups of students selected for the test sample 


from the eight schools involved in this study. Approximately one 
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75 
and one half hours were required for the administering of this test 
to each group of the eight groups of students. The test was given 
in three half-hour sessions, with a recess between each session. 
The test was marked and recorded by the investigator. 

This test has three sub-tests in reading to measure impor- 
tant reading skills. The first sub-test in reading is a thirty- 
five item test that measures the child's sight vocabulary. "This 
ability is measured by means of picture vocabulary items in which 
the child demonstrates his recognition and understanding of the 
stimulus words by correctly associating each word with a picture'' 
(54:3). The second sub-test is another thirty-five item test in 
which the child selects an orally presented word from among a group 
of words of similar configuration. Therefore, success of the test 
is dependent upon both the auditory and visual discrimination 
ability of the child. 

The third sub-test consists of two parts. First, a 
thirteen-item section measures the child's ability to comprehend 
sentences. The child selects from among three sentences the one he 
thinks describes the picture which is adjacent to the three 
sentences. The second section consists of thirty-three items and 
measures the ability to comprehend short stories in paragraph form. 
Each of the three sub-tests is a timed test and therefore, may 
affect the final scores of children who are slow readers. This test 


was a good indication of the achievement level of each subject in 
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the test sample, as it permitted the evaluation of pupils' 
achievement in relation to age, and grade scores. Buros (i0) 
indicates that the Metropolitan Reading Achievement Tests are among 
the best group reading tests available, and that the test appro- 
priately stresses the skills of word picture association, word 
recognition, and word meaning. He further implies that the chief 
limitation of the reading material in this test is its concentra- 
tion on ability to reproduce the factual content of material read. 

The Lorge-Thorndike Intelligence Test, Level 1 was admini- 
stered in September, 1967 to all students in the Saskatoon Public 
Schools by the classroom teachers. This is a group intelligence 
test and is strictly a non-verbal test. Buros (9) contends that 
the Lorge-Thorndike Intelligence Test is among the best group tests 
available for an intelligence measure. It was administered to 
Students from all socio-economic areas. Buros also suggests that 
the Lorge-Thorndike I.Q. Test is among the better group instruments 
available from the statistical viewpoint since it was standardized 
on 136,000 first grade students upon first entering school in forty- 
four communities in the United States. 

The Fast-Cosens Auditory Discrimination Test prepared by 
the investigator and a colleague was administered to each child 
individually. This test attempted to measure the students' ability 


to discriminate between word pairs which differ only in one sound. 


or 


‘eLigquq to noisaulave 
(OL) 2omd .2etore so a 


-otqgs tees sff3 tadd bas sniciliaadsdiatinanitiei 
biow. ,noissiooees swwtoig brow to elfide edt ‘anuvenatl ¥ 
toi ont jsdt 2eoilqni redswt sH .goinsem brow bas wri 
-gxdnteonpe 231 24 S203 etd3 mt Lerretem gathsor ods 0 . 
.bset Isitetsm to inesno2 Iaytost edt eoubouget oF 
-inimbs esw [ Lovel , 291 sonpy tite: of | 
sifdud mooseAeBe edt ai actoietbiala iis og aes , ber 
eortegilloini quotg 8 2i 2idT .eredoasd wooseesla. ont yd a arta a 
jsdt ebastaco (@) eomd teed Is@2ev-sont BY ) 3 


in 
7 


>>. a — 


= - 
———- 


TM Pan 


ateot quotg tesd eds gaome 2i test 9: 

ot boreseiaimbs esw 3s]  .o1sesom sesbaiaiahcuall 
- 38d etesggue oels 20rd » 26916 sears nn 
nicest quorg tetted ods grtoms et teeT .0.1 


besibrsbaste eaw gi oonte saLogweiv Toots 
-\drot mL Loorse none texit noqu: zine 


\d beraqorq teoT noiten Lume 22fC \IOF LOA 2iige — 
bliss dose 03 bea gsolioo s mR 7038g vanes 
iP y y vs me Nie ‘i 4 i : i my 
“@ilids: ean: sit eae: worse 3 - w tbe 
xe seu a ; ee ie. 


~4 ‘a's on yd | Got 4 
Po te Ry fae io aes 


i > @ ¢ 
U As ro y ome a0 
. 7 : 
; un ea ’ 
i ay 7 ; ‘i? 


77 

A pilot study was conducted to determine the most dis- 
criminable items (see Chapter III). After the pilot study a revised 
test was prepared. This test consisted of 266 items and the time 
for administering was 40 minutes. The test was given in two 
fifteen minute sessions, and one ten minute session. Between each 
session the student was given a five minute recess. The experimen- 
ter recorded the test on a tape recorder in a sound proof room, 
with four-second intervals between each word pair. Figure 1 
illustrates the difficulty index of the initial test and shows 
the frequency of items retained after the revised test was con- 
structed. The difficulty indices illustrated in Figure 1 are con- 
cerned with 'different' word pairs only. The Figure indicates 
the frequency with which items occurred at the given levels of 
difficulty. The frequency of items for the test after revision 
is indicated by the shaded portion on the Figure. The parts on 
Figure 1, over and above the shaded area indicate the frequency 
of items occurring within the particular difficulty range before 
the test was revised. There were 198 'different' word pairs before 
revision, and 133 items after revisions were made. 

The Fast-Cosens Auditory Discrimination Test was presented 
to each student on a tape recorder. The investigator recorded each 
child's response on IBM computer score cards and the results were 
obtained from the optical scorer at the University of Alberta. 


The complete procedure for administration of the test and a copy of 
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79 
the test itself is included in Appendix A. 

The Blishen Occupational Class Scale 1961 was developed 
from the 1951 Canadian Census of the combined scores for income and 
education of adults. This scale gives an indication of the class 
distribution of Canadian adults by placing them into seven classes. 
Class one included adults of professional occupations, while class 
seven includes the unskilled laborer. 

The socio-economic status of each subject's father was 
obtained from the cumulative record card in the school files. The 
mother's present or previous occupation prior to homemaking was 
obtained through telephone conversations with each mother. In 
order to determine the socio-economic status of each student, the 
average score of each child's parents was used and the comparable 
class number was designated for each child. 

Because a child spends more time with his mother during 
pre-school years, the mother plays in influential part in the language 
development of her children. Therefore, the inclusion of the mother's 
occupation in the computation of the child's socio-economic class 
was warranted because it was assumed that her occupation gave some 
indication of her own language development which would therefore 
influence the language performance of her children. 

The Maico and Zenith Portable Audiometers were used to test 
the hearing acuity of each child individually and to determine the 
hearing loss, if any, of the child. The test was administered in 


September, 1967, to each child by the school audiologist. 


beqoleveb esw Lees 9 | 

bas omosai tot estoze social 

zesi> edt to moiteoibsai os Pree aga 

.eseenlo mavee osai meds gatosiq yd esiubs penranen 

2enld ae .emoissquolo Isnoteestorg to. etiubs bebyfoat a 

-re1ods! bolLisems ests sult 

2sw todts? e'sveqdue dose to eutsde Dimenose-ofooe edt 

efT .2elit Loose oft mi bres broost ovisehume oft mork 

BW: gotitememor! ot toing noisequsoe sniaaiia ‘TO taveetg i ; f 

nl .xedtom oss dtiw enoitserewnod | > be | 

| oft ,tnebute dose Ld eutsse > imondas-oi02 att el sd 

oldstsgnos oft bas bea asw ednersq e'bLin> done to ot estas: R; a 

bids, tose me , eu 2 

goitub redtom eid dtiw. omit rom 2 
eeaccgntlh: naka sq taitomued A wien 8 

2'redtom edt to nokewLoni ott ototeredT 

seal. oimonose-olsoe e' bhi. os “— 
‘emoz sveg noisquoze Tel a ba mise 

srokerods bloow rains | 


$293 03 bea stow 2 
| ais onlarrsteh 03 am | 


80 

These audiometers consist of portable units equipped with 
ear phones. Each ear was tested individually. The frequencies 
measured were: 125, 250, 500, 1000, 1500, 2000, 3000, 4000, 6000, 
and 8000 cycles per second. The hearing loss dial regulates the 
intensity of each tone in 5 decibel steps. The decibel levels 
ranged from 0 decibels which is hearing at an above normal level to 
40 decibels at maximum loudness. The child indicated by speaking 
or nodding his head when the sound was heard. The results for each 
ear were graphed individually on an audiogram card for each subject. 

Broderick and Krantz (8), in an article in Volta Review, 
compare the new Audiometric Standard Zero Reference as indicated by 
the International Standards Organization (J.S.0.) to that of the American 
Standards Association (A.S.A) (see Table VII). In the I.S.A., sub- 
jects screened at 25 decibels are considered to have hearing losses 
which may affect progress in school. This compares to the A.S.A. 
15 decibel screening level. The A.S.A. method begins testing at 
-10 decibels while the I.S.0. starts at 0 decibels. Thus the 
difference consists of 10 decibels. Table VII shows the association 
between I1.S.0. and A.S.A. It is believed that the International 
Standards Organization will end the ambiguity and confusion that 
makes it difficult to make direct comparisons between measurements 
and studies made in the area of auditory acuity. 

Sex and chronological age of each child was obtained from 


the cumulative record folders as was the socio-economic status of 
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TABLE VII 
A COMPARISON BETWEEN THE INTERNATIONAL STANDARDS ORGANIZATION AND 


THE AMERICAN STANDARDS ASSOCIATION HEARING LEVELS 


Hearing Threshold Level in Decibels 


1.S.0. (1964) ASS Awe 1oSt) 

0 71.0 

10 0 
*& * 

25 15 
30 20 
35 25 
40 40 


* 
Subjects screened at this level were considered to have 
hearing losses and were excluded from the present study. 
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| 82 
each child's father. The mother's occupation, however, was obtained 
through telephone conversations. Student scores on the Monroe New 


Basic Reading Tests, the Lorge-Thorndike Intelligence Test, and on 


the audiometers were also taken from the cumulative record folders. 
IV. TREATMENT OF THE DATA 


The raw scores on auditory discrimination and intelligence, 
as well as the group to which each child was assigned for this study, 
his sex, and chronological age were punched on data cards and pro- 


cessed by computer programming at the University of Alberta. 


Two-Way Analysis of Variance 


To test the first hypothesis, that all students regardless 
of their socio-economic status and their reading achievement, per- 
form equally well on auditory discrimination, two-way analysis of 
variance was computed. This analysis also determined the inter- 
action between socio-economic status and reading achievement on the 


criterion variable, auditory discrimination. 


One-Way Analysis of Variance 


To test the significance of each group performance of 
students on the auditory discrimination test, one-way analysis of 


variance was carried out on each of the four groups. The groups 


were as follows: 
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S.E.S. and Reading Achievement, 
-S.E.S. and Reading Achievement, 
Ww Rea 


-I.L. Reading Achievement. 
A Newman-Keuls comparison of means for the four groups was com- 


pleted. 


Correlations 

Correlation of the Fast-Cosens Auditory Discrimination Test 
scores with each of the variables: intelligence, chronological 
age, and sex were computed on each of the following student groups: 
L.S.E.S.-Low Reading Achievement; L.S.E.S.-0.T.L. Reading Achieve- 
ment; O.S.E.S.-Low Reading Achievement; 0.S.E.S.-0.T.L. Reading 
Achievement; and the total test sample. These correlations tested 


the second hypothesis. 


Step-wise Linear Regression Analysis 


The step-wise regression analysis indicated how well each 
of the variables: intelligence, chronological age and sex would 
predict the total score on the Fast-Cosens Auditory Discrimination 
Test. The step-wise linear regression also indicated the rank 


order of these predictors. 


Item Analysis 
Two item analyses of the Fast-Cosens Auditory Discrimination 
Test were carried out in this study, the first for the pilot study, 


and the second for the main study. The item analysis conducted for 
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84 
the pilot study was discussed in Chapter III. The second item 
analysis included two separate analyses: one for the L.S.E.S. 
group, and one for the O.S.E.S. group. Each of these permitted 
a breakdown of the students' performance within each socio- 
economic group, and also ascertained the reliability of the test 


instrument. 
V. SUMMARY 


In this study, the criterion variable was auditory dis- 
crimination. The students involved in the test sample were 120 
grade one children selected randomly from eight elementary schools 
in a small Western Canadian City, Saskatoon. 

Data were collected by the investigator on the Fast-Cosens 
Auditory Discrimination Test, and on the Metropolitan Reading 
Achievement Test. Other data such as: father's occupation, 
chronological age, intelligence and audiometer scores were obtained 
from the cumulative record card of each student from the public 
elementary schools. The socio-economic status score of the parents 
was taken from the Blishen Occupational Class Scale (6). Showing 
the significance and the relationship of auditory discrimination to 
other variables; correlations, step-wise linear regression analysis, 


one-way analysis, and two-way analysis of variance were used. 
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CHAPTER V 


FINDINGS: THE ANALYSIS OF THE FAST-COSENS 


AUDITORY DISCRIMINATION TEST 


The data obtained on the auditory discrimination abilities 
of 120 grade one students is presented in this chapter in two main 
sections. First, consideration will be given to the reliability of 


the Fast-Cosens Auditory Discrimination Test, and secondly, the 


achievement of students on this test will be discussed. 


I. RELIABILITY OF THE FAST-COSENS AUDITORY 


DISCRIMINATION TEST 


The reliability of the Fast-Cosens Auditory Discrimination 


Test has been established from the results of the pilot study (see 
Chapter III). Careful consideration was given at that time to 
each of the test items on the basis of difficulty index, biserial 
correlation, and the reliability index. The number of test items 
retained for the main study was 266. 

In order to obtain an item analysis the test was divided 
into two parts to accommodate computer facilities. Part one consisted 
of the first 140 test items while part two consisted of the remain- 
ing 126 test items. Table VIII presents the KR-20 reliability 
indices of oth parts for each of the socio-economic groups. 

The reliability indices for the L.S.E.S.was slightly higher 


than for the 0.S.E.S. group. The reliability for the L.S.E.S. was 


miBm owt mi siamo abit ni 
to yilidsifer oft ot aevig ed Beas pie t: 
orlt ibaosee bas .728T 2 Sioves titDe ia. 


boeeuoeib ed LLiw ets eis 0 settee a 
estate el er: 


(SH gv oe 
lafrezid _xebni (Pudi 20 3 


i ‘i eas 
: * med (eH 4 bea : 4 
amati tees to rodmust edT bi: f: isin a . near ngeee 


. haetaten 


bobivib asw teod oft na mod 

F ’ 
beteiemoo eno 3184 .2oiviiost 1odia Hse me jsbommoz2s oF etteq ows OJ! 
aot 29 20 batetenan ove 21a a 7 | ay 


“eke 5-H co ne? z 


TABLE VIII 
RELIABILITY OF THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


FOR THE L.S.E.S. AND THE 0.S.E.S. GROUPS 


KR-20 Reliability 
Student Groups 


Part 1 of Test Part 2 of Test 
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87 
-90 and .89 as compared to the 0.S.E.S. of .82 and .87. Consider- 
ing its totality, the test was satisfactorily reliable. 

When comparing the reliability of the revised Fast-Cosens 
Auditory Discrimination Test to that of the initial test, it should 
be noted that the reliability of the initial test was .94 and .96 
respectively. The initial test was administered to a random 
stratified sample of thirty-two students, fifteen students from a 
L.S.E.S. area and seventeen students from an 0.S.E.S. area. Since 
the first test item analysis was computed on a test sample of only 
thirty-two students, and since this was a cross-section of the 
population rather than an item analysis of each specific socio- 
economic group of children, some of the variance between the 
KR-20 reliability indexes of the pilot study and of the experimen- 


tal study may be accounted for. 


II. STUDENT ACHIEVEMENT ON THE FAST-COSENS 


AUDITORY DISCRIMINATION TEST 


General Performance of Student Groups 


The results of the Fast-Cosens Auditory Discrimination Test 
revealed that on the whole the 0.S.E.S. group performed much better 
on each item than did the L.S.E.S. group. However, in five isolated 
instances the L.S.E.S. group performed somewhat better than the 
O.S.E.S. group. In these five instances the items appeared to be 


difficult for all students and thus, it could be that some children 
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88 
resorted to guessing with the L.S.E.S. group the better guessers. 
It could also be that the L.S.E.S. group do have better dis- 
crimination in these sounds. 

Table IX presents the test means of each of the two socio- 
economic groups on the Fast-Cosens Auditory Discrimination Test. 
The total possible test score was 266. The mean score for the 
L.S.E.S. group was 206.38 while the test mean for the 0.S.E.S. group 
proved to be considerably higher with a mean of 226.40. The level 
of the performance of students as represented by these test means 
cannot be definitively assessed. Both groups could improve their 
auditory discrimination. 

When considering performance of student socio-economic 
status groups on the Fast-Cosens Auditory Discrimination Test by 
Plane @ehieterene it was established that students in the O.T.L. 
reading achievement groups performed significantly higher on 
auditory discrimination scores than did students in the low read- 
ing achievement groups. The L.S.E.S.-0.T.L. Reading Achievement 
group obtained a mean score of 215.46 as compared to a mean score 
of 199.53 for the L.S.E.S.-Low Reading Achievement group. In the 
O.S.E.S. groups, the 0.T.L. reading achievers obtained a mean 
score of 237.23 as compared to 220.36 in the 0.S.E.S. Low Reading 
Achievers. | 

A further observation as indicated on Table X was that both 


the low and 0.T.L. readers in the 0.S.E.S. group obtained higher 
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TABLE X 
PERFORMANCE OF STUDENT SOCIO-ECONOMIC STATUS GROUPS ON 


FAST-COSENS AUDITORY DISCRIMINATION TEST BY READING ACHIEVEMENT 


No. of Students Test Mean 

Student Group | in Group (266/266) ney 
Pa ars. - | 

tie ey rene ‘lien 
2er0.S.5.S.- 

Low Rdg. 30 220.36 14.36 
4 i 

O.T.L. Rdg. 30 215.46 19.22 
i0-S.5.S.- 

OuT alauRdg. 30 23 ios 9.68 
5. Total Sample 120 | 218.15 22.95 
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91 
test mean scores than either the low or O.T.L. readers in the 
L.S.E.S. group. This information is a good indication that L.S.E.S. 
children have not developed their auditory discrimination abilities 
to the same extent as 0.S.E.S. children. The student performance on 
auditory discrimination may therefore be an influential factor in 
success in reading achievement of young students. 

From the analysis of the test results it was revealed that 
the test mean of the 0.S.E.S. group was 207.50 or 86 per cent as 
compared with 228.80 or 78 per cent by the L.S:E.S. group. It 
would appear that this differential of 21.30 or 8 percent scored by 
the two socio-economic groups, could serve to indicate the adequacy or 
inadequacy of auditory discrimination and thereby serve as an indica- 


tion of success in reading achievement. 


Performance of Students by Achievement Levels 

The test item analysis revealed the achievement level of 
student performance by distributing the students into five 
achievement groups, with approximately twelve students or 20 per 
cent of the students in each group. Table IX illustrates the range 
of scores within each of the five AChiey ere groups for each 
socio-economic status group. For the L.S.E.S. group the range of 
scores on part one was from 71 to 132, out of a possible 140. In 
the 0.S.E.S. group the scores on part one ranged from 97 to 133. 


Out of a total possible range of 126 scores on part 2 of the Fast- 
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Cosens Auditory Discrimination Test, the L.S.E.S. scores ranged 
from 56 to 119, while the 0.S.E.S. scores ranged from 84 to 122. The 
fact that the range of scores is much more varied in the L.S.E.S. 
group than the 0.S.E.S. group would verify that the test variance 
for the L.S.E.S. is much higher than the 0.S.E.S. group. Table IX 
indicates the test variance of each of parts one and two for each 
of the two socio-economic groups. 

A further analysis of each of the five achievement groups 
on the Fast-Cosens Auditory Discrimination Test indicates a 
relatively consistent range of marks between parts one and two for 
each socio-economic group (see Table IX). The range of marks in 
the L.S.E.S. group tends to be greater than for the 0.S.E.S. group. 
In the L.S.E.S. group, part one of the test, the range of marks in 
the lowest 20 per cent of children has a range of thirty-three, 
while part two has a range of thirty-one. In the 0.S.E.S. group 
the range of marks in the bottom 20 per cent of students is 
thirteen in twelve in parts one and two respectively. Again, this 
indicates a much greater variance among the marks of the L.S.E.S. 
students. Since approximately 20 per cent of the students are in 
each of the five ability ranges, there is strong evidence that the 
L.S.E.S. students are poorer discriminators of minimal word pairs 
than the 0.S.E.S. children. This is especially noticeable in the 


lower achievement groups. 
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93 
Performance of Students By Types of Sounds and Their Numbers 

The types and number of sounds compared on the Fast-Cosens 
Auditory Discrimination Test is illustrated in Table XI. The mean 
difficulty index for each socio-economic group, the difference 
between means, and the percentage of differences between means 
are also presented in the same table. The types of items most 
easily discriminated by students of both socio-economic groups were 
the glides and the lateral. Eleven different word pairs were pre- 
sented in the glides and lateral categories. Of these, 86 per cent 
of the students in the 0.S.E.S. group and 73 per cent of the students 
in the L.S.E.S. group answered items correctly. Since students 
generally find word pairs in the initial position the least diffi- 
cult to distinguish, it is possible that the glides and the 
lateral /1/, were found to be easy items since most of these com- 
parisons were made in the initial position. Items in the final 
position tended to cause the most difficulty for children in the 
test sample. There were no glide or lateral comparisons in the final 
position, since it is not possible to make minimal word pairs in the 
final position with the glides. 

In order to determine the specific trouble spots in auditory 
discrimination of speech sounds of children, consideration was given 
to the degrees of difficulty and the types of difficulty experienced. 

The difficulty index level for each sound comparison and 


the average difficulty index of each group of sound comparisons is 
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presented in Appendix B with a summary presented in Tables XV and 
XVI. The degrees of difficulty were divided into three groups for 
each socio-economic status, from the least difficult to the most 
difficult items. The easiest items were those in which 85 to 100 
per cent of the test population received the correct answers, with 
the difficulty indices between .85 to 1.00. The middle category 
consisted of those items in which 75 to 84 per cent of the students 
received the correct answer, with the difficult indices between 
-75 and .84 inclusive. The most difficult items were those in which 
less than 75 per cent of the students received the correct answers. 
The categories were determined on the basis of difficulty en- 
countered for the 0.S.E.S. group. By comparing the performance of 
the two groups, the greater number of items falling in the most 


difficult range in the L.S.E.S. group is in striking contrast. 


Types of Sounds 
As a group, the nasals tended to give first grade students 


the most difficulty. In the nasal category, 75 per cent of the 
0.S.E.S. group and 58 per cent of the L.S.E.S. students answered 
items correctly. The difference between the two groups was 17 per 
cent in favor of the 0.S.E.S. group. In relation to the overall 
performance on the Fast-Cosens Auditory Discrimination Test, the 
L.S.E.S. group performance fell 20 per cent below the overall test 


norm of 78 per cent and the O.S.E.S. group performance fell 11 per 
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96 
cent below the overall test norm of 86 per cent. This indicates 
that more attention should be given to the teaching of nasals in 
the first school year. In every type of sound comparison, the 
O.S.E.S, students' performance was superiorto the L.S.E.S. students, 
with the difference ranging from 10 to 17 per cent. These findings 
Suggest that perhaps both quality and quantity of speech is lacking 
in lower class homes, and that sounds are probably less carefully 


articulated in these homes. 


Voicing 

When consideration was given to voicing, it was found that 
the voiceless fricatives were the most easily discriminated by both 
socio-economic groups, as indicated on Table XII. The 0O.S.E.S. had 
a mean difficulty index levei of .822 or 82 per cent, while the 
L.S.E.S. group received a mean difficuity index level of .732 or 
73 per cent. These findings compare favorably with the mean over- 
all performance of each socio-economic group on the Fast-Cosens 
Auditory Discrimination Test. This is an interesting finding, since 
most authorities in auditory discrimination seem to agree that the 
high frequency sounds are the most difficult for tite students to 
distinguish. It would be interesting to know whether the sound 
frequency ranges of voiceless fricatives have greater spread than the 
voiced fricatives. If so, perhaps the reason students can discriminate 
among the voiceless fricatives more easily may be due to this greater 


spread in the frequency ranges of these sounds. 
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The most difficult items in voicing as a group, were the 
voiced fricatives in which 74 per cent and 57 per cent of the students 
in the 0.S.E.S. and L.S.E.S. groups respectively, answered items 
correctly. In these instances, eleven of the thirteen items compared 
in the L.S.E.S. group fell in the most difficult range, whereas in 
the 0.S.E.S. group, only three comparisons fell in the most diffi- 
cult range. That is to say, in both groups, the auditory discrimina- 
tion achievement level was well below the overall achievement levels 
of 86 per cent and 78 per cent respectively. The differences of 21 
per cent in respect to the L.S.E.S. group performance and of 12 per 
cent in the 0.S.E.S. group performance show, in each case, a one 
per cent greater difficulty experienced with the voiced fricatives 
as opposed to the nasals. 

The most difficult single item was the /v/-/g/ comparison in 
the final position (see Appendix B). This finding corroborates with 
Miller and Nicely's (56) findings in which they indicate that /v/-/97 
are among the most difficult to discriminate. Perhaps this comparison 
is more difficult than other voiced fricative comparisons because 
both sounds are articulated in the front position of the mouth and 
therefore the frequency sound or pitch may be more similar than 
other comparisons such as /v/-/z/. The difficulty index level of 
the voiced and voiceless stops were similar to those of the voiced 
and voiceless fricatives as indicated in Table XII. Again the 


0.S.E.S. group performed considerably better on all types of sounds 
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26 
involving voicing than did the L.S.E.S. group. The percentage of 


difference between the two groups ranged from 9 to 18 per cent. 


Position of Sound 

Next, consideration was given to the position of each type 
of sound. Table XIII illustrates the number of items compared, the 
number of test items in each difficulty range, the difficulty index 
level of each socio-economic group, and the percentage of 
differences between the two socio-economic groups in each sound 
position. Of the six different types of sounds included in the 
Fast-Cosens Auditory Discrimination Test, the initial, medial, and 
final positions were included wherever possible. Fourteen differ- 
ent groups of items are shown in Table XIII for each socio-economic 
group. The three least difficult items for the 0.S.£.S. group were 
the nasals in the final position, the glides and lateral /1/ in 
the initial position, and the fricatives in the medial position. 
In the nasals final position, 86 per cent of the sixty students in 
the 0.S.E.S. group received the correct answer. Similarly, 86 per 
cent answered the glides and lateral /1/, in the initial position 
correctly, and 87 per cent of the students received correct answers 
on items consisting of fricatives in the medial position. These 
results indicate that in these particular sounds, children from the 
0.S.E.S. group performed at the overall test mean. It would 
appear that training in these sounds need not be stressed beyond 


the scope of the regular language arts program. Students from the 
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L.S.E.S. group found glides with the lateral /1/ in the initial and 
medial positions, as well as the fricatives in the medial position, 
the easiest to discriminate. The difficulty indices for these 
positions which were .730, .716, and .741 respectively indicate 
that position of sounds for the L.S.E.S. group presents an area of 
difficulty since these were the least difficult items when position 
of sounds was considered.’ In each case the 0.S.E.S. group perfor- 
mance was higher than the L.S.E.S. group. 

Table XIII also illustrates the most difficult items for 
each of the two socio-economic groups. The 0O.S.E.S. group found 
stops in the final position, fricatives in the initial position, 
and affricates in the initial position the most difficult items to 
discriminate. The mean difficulty indices for each of these three 
positions were: .735, .695, and .661 réspectanediys The L.S.E.S. 
group also found the stops in the final position and the affricates 
in the initial position the most difficult items, with mean diffi- 
culty indices of .584 and .517 respectively. In addition, the 
L.S.E.S. group found the nasals in the final position a very diffi- 
cult item with a difficulty index of .572. In each of the socio- 
economic groups, the difficulty indices for these items fell below 
the mean difficulty index of the overall test. Thus it appears that 
not only is a particular type of sound or position of sound an area 
of difficulty for students, but the particular combination of type, 


position, and voicing does contribute to the discriminability of the 


items compared. 
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Since stops are produced in such a way that the air flow is 
stopped or obstructed during articulation, it could be, that since 
the air flow of the final stops is stopped more abruptly than in the 
other positions, that childrens' discrimination are not highly 
enough developed to differentiate between sounds that end so promptly. 
The most difficult comparison of stops was the /p/-/k/ in the final 
position in which 45 per cent of the L.S.E.S. group and 57 per cent of 
the 0.S.E.S. group obtained correct answers. 

The L.S.E.S. group as well as the 0.S.E.S. group found the 
fricatives in the initial position a difficult group of items with 
an average difficulty index of .644 for the L.S.E.S. group, and .695 
for the 0.S.E.S. group. In the voiceless fricatives the item which 
contributed most ¢o the lowering of the average difficulty index for 
each socio-economic group was the /6/-/f/ which obtained an average 
score of .416 and .455 for the L.S.E.S. and the 0.S.E.S. groups 
respectively. 

Although the affricates in the initial position was one of 
the most difficult items when position was considered, these find- 
ings should be held tentative since only three comparisons of 
affricates in the initial position were made. 

It appears that the vowel sound which follows the consonant 
being compared, may affect the degree to which the comparison is 
distinguished by students. For example, 'sheep-cheap' appears to 


be much more difficult to discriminate than 'lash-latch'. Thus it 
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seems that the environment of the phonemes compared play an impor- 
tant part in so far as the discriminability of word pairs is con- 
cerned. 

Whereas the 0.S.E.S. group found the nasals in the final 
position a relatively easy set of items, the L.S.E.S. group found 
the nasals in the final position difficult. The degree of difficulty 
was .572 as compared to .861 for the 0.S.E.S. group. The difference 
between means of the two groups was 29 per cent. When considering 
all comparisons on position of sound, the difference between means 
on the L.S.E.S. and the 0.S.E.S. groups ranged from 3 to 29 per 
cent, with the average percentage of difference at 13.4 per cent 
in favor of the 0.S.E.S. group. 

A further analysis of position of sounds with consideration 
given to voicing is presented in Table XIV. Results from data in 
Table XIII emphasized that the fricatives in the medial position 
were the easiest to discriminate for first grade students. This 
finding is further supported from data in Table XIII in which the 
voiceless fricatives in the medial position were the least diffi- 
cult word pairs for first grade students to discriminate. The 
total number of comparisons made in the voiceless fricatives medial 
positions was eight, with the mean difficulty index level of .883 
for the 0.S.E.S. group, as compared to .821 for the L.S.E.S. group. 
Thus the voiceless fricatives in the medial position presented 


least difficulty for the students in the test sample. The mean 
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difficulty index for each socio-economic group exceeded the overall 
test mean of each socio-economic group. These findings indicate that 
voiceless fricatives in the medial position are easily distinguished 
and therefore need not be emphasized in an auditory training program. 

It was further established that the voiced fricatives in the 
final position were the most difficult items for students from each — 
socio-economic group. The mean difficulty index level for the 
O.S.E.S. group was .643 and for the L.S.E.S. group .490. The most 
difficult item on the entire test was the voiced fricative comparison 
in the final Senigheti of the sounds /v/ with /4y/. This comparison 
secured a mean difficulty index score of .242 for the 0.S.E.S. group, 
and .175 for the L.S.E.S. group. This contrast strongly influences 
the mean difficulty index for the entire set of voiced fricatives in 
the final position. These findings support Miller and Nicely's con- 
clusions (56) that /v/-/%/ are among the most difficult items to dis- 
criminate. It could be that since /g/ is infrequently used in the 
final position, and first grade students would not have had 
sufficient experience with this sound in the final position, that 
they, therefore, cannot differentiate between /v/-/¥/. The /v/ 
sound, on the other hand, is one of the five sounds that comprises 
more than 50 per cent of the final consonants in the English 
language (55:87). Therefore, additional emphasis should be placed 


upon these sounds when instructing first grade students. 
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Table XIV also presents the number of items in each com- 
parison, the number of items in each of three difficulty ranges, 
the difference between the means of the two socio-economic groups, 
and the percentage of difference between the groups. Again, the 
O.S.E.S. group performance was superior to the L.S.E.S. group on 
the Fast-Cosens Auditory Discrimination Test, with the percentage 
of difference ranging from 7 to 24 per cent in favor of the O.S.E.S. 

It should also be noted that both the voiced and voiceless 
stops in the final position were difficult items to distinguish, 
particularly for the L.S.E.S. group. Out of nine voiced final 
stop comparisons seven of these were in the most difficult range 
of difficulty for the L.S.E.S. group. In the voiceless final 
stops, all nine comparisons fell into the most difficult range. 
This implies that less than 75 per cent of the children in the 
L.S.E.S. group received correct answers on these comparisons. 

Finally, an analysis of each group of word pairs on the 
Fast-Cosens Auditory Discrimination Test was considered to 
determine the specific sounds which caused each of the two socio- 
economic groups the most difficulty, as well as those sounds which 
presented the least difficulty. Table XV presents the mean 
difficulty index for each group of sound comparisons, the percen- 
tage of difficulty for each comparison on both socio-economic 


status groups, and the percentage of difference between the two 


groups. 
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Least Difficult Test Items - 0.S.E.S. Students 

The highest 10 per cent of items found to contribute least 
difficulty for students in the 0.S.E.S. group were those in which 
88 per cent or more of the students answered word pairs correctly. 
Those items contributing to the best 10 per cent of items for the 
@.S\E.S: group were as follows: 

*Voiced stop with voiced fricative /z/-/d/ in the final 

position. 93% 

*Voiced stop with voiced fricative /d/-/y/ in the initial 

position. 92% 


*Affricate /j/ with fricative /z/ in the medial position. 92% 


*Voiceless fricative /$/-/£/ in the medial position. 92% 
*Voiceless fricatives /s/-/f/ in the final position. 91% 
Voiced fricatives /v/-/z/ in the final position. 91% 
*Voiceless fricatives /$/-/s/ in the medial position. 90% 
*Voiceless fricatives /$/-/¢e/ in the final position. 90% 
*Voiceless fricatives /S/-/£/ in the final position. 90% 


*Voiceless stop with voiceless fricative /p/-/e/ in the 
initial position. 
Voiceless fricatives /s/-/e/ in the initial position. 89% 


Lateral /1/ with the glide /r/ in the initial position. 88 


Least Difficult Test Items - L.S.E.S. Students 


The highest 10 per cent of items found to contribute least 


difficulty for the sixty students in the L.S.E.S. group were those 
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in which 76 per cent of the Students answered the word pairs 
correctly. The 10 per cent of items which were most easily dis- 
criminated by students in the L.S.E.S. group were as follows: 


*Voiceless stop with voiceless fricative /p/-/e/ in 


the initial position. 86% 
*Voiceless fricatives /$/-/£/ in the medial position. 84% 
*Voiceless fricatives /$/-/e/ in the final position. 83% 
Voiceless fricatives /s/-/f/ in the medial position. 83% 


*Affricate /j/ with fricative /z/ in the medial position. 823 
Voiceless fricatives /$/-/s/ in the initial position. 79% 
Voiceless fricatives /$/-/e/ in the initial position. 79% 
*Voiced stop with voiced tricative /z/-/d/ in the final 

position. 79% 


*Voiced stop with voiced fricative /d/-/3/ in the initial 


position. 78% 
*Voiceless fricative /$/-/s/ in the medial position. 78% 
*Voiceless fricatives /$/-/£/ in the final position. 78% 
*Voiceless fricatives /s/-/f/ in the final position. 76% 


Those comparisons marked with one asterisk in the lists of 
the least difficult test items are the nine items which are common 
to both the L.S.E.S. group and the 0.S.E.S. group. Out of the 10 
per cent of items, that is, twelve items, which contributed least 
difficulty for the 0.S.E.S. group eleven of these included fricatives, 


and one was the lateral /1/ and glide /r/ comparison. For the 
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L.S.E.S. group, all twelve items included fricatives. Furthermore, 
seven and nine of the 0.S.E.S. and L.S.E.S. groups respectively con- 
Sisted of voiceless sounds. For the 0O.S.E.S. group four of the 
twelve easiest items were in the initial position, two in the 
medial position and six in the final position. For the L.S.E.S. 
group, four were in the initial position, four in the medial and 
four in the final position. Table XVI illustrates the types and 
positions of both the twelve least difficult and the twelve most 


difficult items for each socio-economic group. 


Most Difficult Test Items - 0.S.E.S. Students 
The 10 per cent of items which students in the 0O.S.E.S. 
group experienced most difficulty were those items in which fewer 
than 75 per cent of the students answered the word pairs correctly. 
These items are presented as follows: 
*Voiced fricatives /v/-/&/ in the final position. 24% 
*Voiceless fricatives /e/-/f/ in the initial position. 46% 
*Affricate /J/ with fricative la in the medial position. 47 
*Voiced stop /b/ with voiced fricative /v/ in the 
initial position. 57% 
*Voiceless stops /p/-/k/ in the final position. 57% 
*Voiceless stop with voiceless fricative /p/-/e/ in the 
final position. 59 
*Voiced stops /b/-/g/ in the final position. 64 


*Nasals /n/-/9/ in the final position. 643 
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TABLE XVI 


THE 10 PER CENT OF THE LEAST DIFFICULT AND 


THE 10 PER CENT OF THE MOST DIFFICULT SOUNDS 


EXPERIENCED BY THE L.S.E.S. AND THE 0.S.E.S. GROUPS 
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*Affricate /C/ with fricative /$/ in the initial position. 66% 


Voiceless fricatives /X/-/s/ in the final position. 69% 
Voiceless stops /p/-/t/ in the final position. 73% 
Voiced fricatives /v/-/g/ in the initial position. 73% 


Most Difficult Test Items - L.S.E.S. Students 

The 10 per cent of items which students from the L.S.E.S. 
group found to contribute most difficulty in discrimination were 
those items in which fewer fen 56 per cent of the students answered 


correctly. These items are presented as follows: 


*Voiced fricatives /v/-/@/ in the final position. 18% 
*Voiceless fricatives /e/-/f/ in the initial position. 42% 
*Voiced stops /b/-/g/ in the final position. 42% 


*Affricate /5/ with fricative /¥/ in the medial position. 43% 
*Voiceless stops /p/-/k/ in the final position. 45% 
*Voiced stop /b/ with voiced fricative /v/ in the 

initial position. 47% 


*Voiceless stop with voiceless fricative /p/-/e/ in 


the final position. 49% 
Nasals /n/-/9/ in the medial position. 51% 
*Nasals /n/-/?/ in the final position. 52% 


*Affricate Jey with fricative/$/ in the initial position. 52% 
Voiced fricatives /z/-/3/ in the medial position. 543 


Voiced stop /d/ with voiced fricative /e/ in the final 


position. 
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When considering the twelve most difficult items, that is, 
the poorest 10 per cent of items for each of the two socio-economic 
groups, it was noted that nine of these items were common to both 
the L.S.E.S. and the 0.S.E.S. groups. These have been marked with 
an asterisk. However, the 0.S.E.S. group percentage of knowing 
the correct answer was superior to that of the L.S.E.S. group. 

In the most difficult 10 per cent of the items for the 
O.S.E.S. group, there were eight items which included fricatives, 
five items were voiceless comparisons, four were in the initial 
position, one in the medial position, and seven in the final 
position. 

The most difficult 10 per cent of the items for the L.S.E.S. 
group included eight fricatives, three voiceless comparisons, three 
in the initial position, three in the medial position, and six in 
the final position. 

From this analysis, it appears that the majority of items 
which the L.S.E.S. group found to be most difficult were also the 
most difficult for the 0.S.E.S. group. There were nine comparisons 
common to both socio-economic groups in the 10 per cent of most 
difficult items. Invariably, however, the L.S.E.S. found these 
items much more difficult than the 0.S.E.S. group, since the 10 per 
cent of items most difficult to discriminate for the 0.S.E.S. were 
those in which 75 per cent or fewer of the students received correct 
answers, while for the L.S.E.S. were those in which 56 per cent or 


fewer students obtained correct answers. 
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III. SUMMARY 


‘The analysis of the Fast-Cosens Auditory Discrimination 
Test revealed that the type of sounds most difficult for students 
of both socio-economic groups without considering position were 
the nasals, while the glides and the lateral /1/ proved to be the 
least difficult. When voicing was taken into consideration, the 
voiced fricatives were the most difficult for all students and the 
voiceless fricatives were sian: difficult items. Table XIII 
summarizes the difficult index level for test items when consider- 
ing position of sounds. It was established that the most diffi- 
cult items for both socio-economic groups were the stops in the 
final position, and the affricates in the initial position. The 
L.S.E.S. group also found the nasals in the final position diffi- 
cult, while the 0.S.E.S. group found these comparisons relatively 
easy. 

When position and voicing were analysed together, the 
voiced fricatives in the final position were the most difficult 
for all students in the test sample. The voiceless fricatives in 
the medial position were the least difficult for all students from 
both socio-economic status groups. 

There apparently is difficulty when each aspect is con- 
sidered separately and also difficulty when two or more aspects 
such as type of sound and position are considered together. Con- 


sideration must be given to more than just the type of sound. 
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The type of sound, position of the sound, the voicing, and the 
environment of the phoneme all play a part in the discriminability 
of a particular speech sound. It is not much help to consider 
only one aspect of a sound in isolation although the information 
contributes to the knowledge of the total problem. 

This chapter consisted of an analysis of the student per- 
formance on the Fast-Cosens Auditory Discrimination Test. From 
this breakdown, the results revealed that the 0.S.E.S. group 
scored much higher on most types of items than the L.S.E.S. group. 
Those items which tended to be trouble spots for the O.S.E.S. group 
were also the trouble spots for the L.S.E.S. group. 

The implications and conclusions drawn from these findings 


will be presented in the final chapter. 
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CHAPTER VI 


FINDINGS: THE COMPUTATION OF CORRELATIONS AND 
THE ANALYSES OF VARIANCE 


I. INTRODUCTION 


This chapter discusses the correlations of the various 
predictor variables with the criterion variable, auditory dis- 
crimination, to show the interrelationships. The predictor 
variables are: reading achievement, socio-economic status, 
intelligence quotients, sex, and chronological age. The inter- 
correlations among variables other than auditory discrimination 
will be considered to assess the interplay among these variables, 
and to show their effect on the variance of scores on the criterion 
variable. Following a discussion of intercorrelations, the results 
of the step-wise linear regression will be analysed to determine 
the significance of each variable as a predictor of auditory dis- 
crimination on the total test sample. Next, one-way analysis of 
variance will be discussed to show the effect of reading achieve- 
ment, and of socio-economic status on the auditory discrimination 
scores. Then, two-way analysis of variance by reading achievement 
and socio-economic status on the total test sample will be con- 
sidered to determine the relationship between socio-economic status 
and reading achievement on the criterion variable, auditory dis- 
crimination. For the purpose of this study, the five and one per 


cent levels of significance were accepted. 
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Il. MULTIPLE CORRELATIONS BETWEEN AUDITORY DISCRIMINATION 


AND THE PREDICTOR VARIABLES 


This section presents information on correlations between 
the criterion variable, auditory discrimination, and each of the 
predictor variables: sex, intelligence, and chronological age. 

The correlations are presented by giving an overview of each of the 


four student groups, as well as the total test sample. 
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When correlating sex with auditory discrimination, no signi- 


ficant correlation was found except in the 0.S.E.S.-Low Reading 
Group where the correlation approached significance at the .05 
level with a correlation of .33 (Table XVII). This indicates that 
the girls in that student group achieved slightly higher scores in 
auditory discrimination than the boys. No other correlation of 
each of sex, intelligence and chronological age was significant 
with auditory discrimination within each of the four student groups 
Therefore, the null hypothesis stating that there will be no signi- 
ficant correlation between auditory discrimination and 2,(a) sex, 
2,(b) intelligence, and 2,(c) chronological age, when calculated 
on the basis of each of the four student achievement groups was 
accepted. 

In considering the total test sample of 120 students, 
intelligence was found to be significantly correlated with auditory 


discrimination beyond the .01 level. Thus the null hypothesis 2(b) 
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stating that there will be no significant correlation between 
auditory discrimination and intelligence, when calculated on the 
total test sample, was rejected.When considering the correlations 
between auditory discrimination and sex, as well as auditory dis- 
crimination and chronological age of the total test sample, no 
Significant correlation was determined. Therefore, the null 
hypotheses 2(a) and 2(c) when calculated on the total test sample 


was accepted. 


Summary 


According to the data analysed, the factors which were not 
Significantly related to auditory discrimination were chronological 
age and sex. Intelligence was significantly correlated to 
auditory discrimination when considering the total test sample, but 


not when taking each of the student groups independently. 


III. INTERCORRELATIONS AMONG VARIABLES OTHER THAN THE 
CRITERION, AUDITORY DISCRIMINATION 


Table XVII gives an overview of the intercorrelations among 
variables and indicates the relationship between these variables. 
Each of these variables will be discussed in each socio-economic 
status group and each reading achievement group, as well as in 


the total test sample. 


When considering the L.S.E.S.-Low Reading Achievement group, 


the only significant intercorrelation as indicated in Table XVII, 
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was sex with intelligence. The computer program was set up in such 
a way that when sex was correlated with another predictor variable, 
a negative correlation would indicate an intercorrelation with boys, 
while a positive correlation would indicate an intercorrelation 
with girls. Sex showed a negative correlation, significant at the 
-05 level with intelligence. This finding indicates that boys in 
the L.S.E.S.-Low Reading Achievement group had: significantly higher 
intelligence quotients than the girls in this group. The inter- 
correlations between sex and chronological age, and between intelli- 
gence and chronological age were not significantly related in the 
low socio-economic groups. Table XVII further indicates a signifi- 
cant negative correlation between sex and intelligence in the L.S.E.S.- 
O.T.L. Reading Achievement group, at the .01 level. This again indi- 
cates that the boys from the L.S.E.S. group had higher intelligence 
quotients than the girls. 

Once again, there was no significant correlation among the 
other predictor variables in the 0.S.E.S. student groups. 

Conclusions may be drawn, that boys from low socio-economic 
status areas have higher intelligence quotient scores than girls 
from low socio-economic status areas as measured by the Lorge- 
Thorndike Intelligence Test. However, the correlation of auditory 
discrimination with sex in the L.S.E.S. groups failed to reach the 
accepted level of significance. Ome can, therefore, conclude that 


although boys from the low socio-economic groups have higher 
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intelligence quotients than girls from the low socio-economic groups, 
the auditory discrimination of boys is not superior to girls. 

Table XVII indicates that there is no Significant relation- 
ship between sex and intelligence, sex and auditory discrimination, 
and sex and chronological age in the 0.S.E.S.-Low Reading Achieve- 
ment group, as well as in the 0.S.E.S.-0.T.L. Reading Achievement 
group. Thus, it appears from the sample of sixty other than low 
socio-economic students, that there is no significant difference 
between the intelligence quotients of boys and girls as measured by 
the Lorge-Thorndike Intelligence Test. The intercorrelations 
between sex and chronological age, as well as intelligence and 
chronological age, failed to reach the accepted levels of signifi- 
cance in both of the 0.S.E.S. groups. 

When intercorrelations on the total test sample were con- 
sidered, there was a high negative correlation between sex and 
intelligence, indicating that boys on the whole had higher in- 
telligence quotients than the girls. The correlation was -.22 which 
proves to be significant at the .01 level of confidence. Consider- 
ing further the total test sample, intelligence and auditory dis- 
crimination correlated significantly at the .01 level of signifi- 
cance. This would indicate that students with higher intelligence 
quotients performed significantly better on the Fast-Cosens Auditory 
Discrimination Test than did children with lower intelligence. 


When considering the mean intelligence scores on each of the four 
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student groups, as illustrated on Table VI), it is apparent that 

the L.S.E.S.-Low Reading group has the lowest intelligence quotients 
with a mean score of 101, and also the lowest auditory discrimina- 
tion scores with a mean auditory score on the Fast-Cosens Auditory 
Discrimination Test of 199.50 while the 0.S.E.S.-0.T.L. Reading 

group has the highest intelligence quotient with a mean score of 114 
and also the highest auditory discrimination score, with a mean 


auditory discrimination score of 237.23 on the same test. 


Summary 


From scanning the individual student scores and noting the 
positive correlation between auditory discrimination and sex, it 
appears that girls tend to have higher auditory discrimination scores 
than boys, despite the fact that the boys in this test sample have 
slightly higher intelligence quotients than the girls. However, 
Since intelligence plays an important part in auditory discrimina- 
tion, and since boys in this test sample have higher intelligence 
quotients than the girls, the differences in auditory discrimination 
when considering sex are below statistical significance. No other 
intercorrelations were found to be significantly correlated. Chrono- 


logical age was not significantly related to any of the predictor 


variables. 
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IV. STEPWISE LINEAR REGRESSION ANALYSIS 


In order to ascertain the contribution of each variable as 


a predictor of auditory discrimination, and to determine the best 


set of variables with the greatest variance on the Fast-Cosens 
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Auditory Discrimination Test, stepwise linear regression analysis was 


utilized. Correlations between certain variables and the auditory 


discrimination test are illustrated in Table XVII, in a simple 
correlation matrix. These serve as a guide to note the order of 


the variables from the one denoting the most test variance to the 


one contributing the least variability in auditory discrimination. 


The predictor variable most highly correlated with the criterion 
variable was first entered into the regression equation. 
Additional variables were added to the regression at each step. 


With the addition of each predictor variable the test variance 


attributed to the variable was added to the initial test variance. 


Table XVIII illustrates the regression upon each of the 
variables as they are added step by step. The total sum of 


squares remains constant, but at each step of the regression the 


variables added reduce the error or residual sum of squares. Since 
the variables are additive and the best single predictor is placed 
as the first predictor variable, the F ratios are all significant 
at the .01 level as was anticipated. The Lorge-Thorndike Intelli- 


gence Test predicted a significant amount of the total variance on 
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the auditory discrimination scores. The percentage of variance 
accounted for was 8.4 per cent and was significant at the .01 level 
of confidence. Another 2.8 per cent of variance was accounted for 
when the sex variable was added. Although chronological age as a 
variable in itself was not statistically significant, it did 
yield 1.4 per cent of the variance on the regression analysis. 

The three variables together contributed a total of 12.56 per cent 
of the total variance of the test scores. 

The total variance unaccounted for was 87.44 per cent. It 
could be anticipated that reading achievement and socio-economic 
status would have contributed much to the variance of auditory dis- 
crimination scores had they been entered into the correlation matrix, 
Since they were found on Table XIX. However, since the total test 
sample was divided into four equal groups on two criteria; namely, 
socio-economic status and reading achievement, and since both were 
significantly related to auditory discrimination, it was decided 
to omit these two variables from the regression analysis in order 
to determine which of the other variables would contribute most to 
the variance, and how much these variables would contribute to the 


total variance on the auditory discrimination scores. 


Summary 
Table XIX indicates the significance of each of the four 


groups in the test sample to be highly significant with auditory 


discrimination at the .01 level of confidence. Through the com- 
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TABLE XIX 
MEANS, STANDARD DEVIATIONS, F-RATIOS, AND LEVEL OF 
SIGNIFICANCE OF: EACH OF THE FOUR STUDENT GROUPS , 
AND OF THE TOTAL TEST SAMPLE 


Mean Aud. Standard Level of 
otc... - 
Rdg. Ach. 207.50 24052 Seay 
0.S.E.S.- 7s 
Rao bvAchs 228.80 14.70 28.43 .000002 


*x 
Low Rdg. 209.95 23.62 bBo al 0004 
** 
O.T.L. Rdg. 226.35 18.50 30.68 .000001 


_ evel of Significance is rounded off to the first number. 


** Si gni ficance beyond the .01 level. 
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putation of a correlation matrix, with each of the four student 
groups, as well as the total test sample, an attempt was made to 
determine the significance of the remaining predictor variables: 
intelligence, sex, and chronological age. It was found that 
intelligence was significantly correlated with auditory discrimina- 
tion for the total test sample. However, no significant correlation 
was found between auditory discrimination and intelligence when each 
of the four student groups were considered independently. Thus, the 
null hypothesis stating that there will be no significant correla- 
tion between auditory discrimination and intelligence was rejected 
when considering the total test sample, but was accepted when con- 
sidering each of the student groups independently. 

Further correlations between auditory discrimination and 
each of the following: sex, and chronological age failed to reach 
the designated levels of significance with any of the student groups 
and with the total test sample. Thus, the null hypothesis 2(a) and 
2(c) when calculated on the basis of each of the four student groups 
and of the entire test sample was accepted. 

The intercorrelations of the four variables revealed a 
significant correlation between sex and intelligence for the total 
sample. Boys were found to have higher intelligence quotients than 
the girls. In both of the low socio-economic groups the boys' 
intelligence quotients were significantly higher than the girls'. 


The girls in the 0.S.E.S.-Low Reading Achievement group tended to get 
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slightly higher auditory discrimination scores than the boys, but 
this failed to reach the accepted Significance level. 
In the stepwise linear regression analysis, intelligence was 
the best predictor of auditory discrimination. The total variance 


accounted for by intelligence, sex and chronological age was 12.56 


per cent. 


V. ONE-WAY ANALYSIS OF VARIANCE 


Auditory Discrimination and Reading Achievement 


To determine whether auditory discrimination had any effect 
on reading achievement scores, one-way analysis of variance was 
used. The reading achievement scores were divided into two groups: 
low reading achievement; and 0.T.L. reading achievement. Those who 
received grade level scores of greater than 2.00 on the Metropolitan 
Reading Achievement - Primary I, Form B, Test, were designated as 
O.T.L. reading achievers. Those students who received grade level 
scores of less than 2.00 were designated to the low reading achieve- 
ment group. For each of the two reading achievement groups, that 
is the low and the other than low, one-way analysis of variance was 
completed to find out if the variance among the test means varied 
significantly from the grand mean. Table XX summarizes the results 
and presents the means, standard deviations and level of signifi- 


cance of the auditory discrimination scores obtained by each of 


the two reading achievement groups. 
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The results indicated that there was a significant positive 
relationship between reading achievement and auditory discrimination 
scores in both the low reading achievement group and in the O.T.L. 
reading achievement group, significant at the .01 level of signi- 
ficance. This analysis, therefore, ascertained that reading 
achievement is highly related to success in auditory discrimination 
as measured by the Fast-Cosens Auditory Discrimination Test. 

Hypothesis I,(d) states that in analysing auditory dis- 
crimination scores there will be no significant simple main effects 
for reading achievement. That is to say, there will be no signifi- 
cant relationship between the mean auditory discrimination scores 
and low reading achievement of students in the test sample; and 
that there will be no significant relationship between the mean 
auditory discrimination scores and O0.T.L. reading achievement of 
students in the test sample. When considering auditory discrimina- 
tion scores and low reading achievement, the null hypothesis was 
rejected since the relationship was significant at the .0004 level 
of significance. This hypothesis was also rejected for the O.T.L. 
reading achievement group, since auditory discrimination and read- 


ing were found to be significant beyond the .01 level. 


Auditory Discrimination and Socio-economic Status 


When one-way analysis of variance was utilized on the read- 


ing achievement of the L.S.E.S. group, as indicated on Table XX, 
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socio-economic status was significantly related to auditory dis- 
crimination at the .01 level of confidence. Students in the L.S.E.S. 
group had a mean score of 207.50 on auditory discrimination, while 
students from the 0.S.E.S. group had a mean score of 228.80. One- 
way analysis was again utilized on the 0.S.E.S. group to determine 
the relationship between reading achievement of the 0.S.E.S. group 
and auditory discrimination. A significant relationship was 
ascertained beyond the .01 level of significance. Thus, the null 
hypothesis stating that there would be no significant relationship 
between auditory discrimination and socio-economic status was 
rejected. The findings indicated that socio-economic status plays 
a significant role in the way first grade students discriminate 


auditorially. 


Summary 


Both low and O.T.L. reading achievement were found to be 
significantly related to auditory discrimination. When consideration 
was given to the total test sample of O.S.E.S._ students, 0.S.E.S. 
was highly indicative of success on auditory discrimination scores. 
The L.S.E.S. group was also indicative of success on auditory dis- 


crimination at the .01 level of significance. 
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VI. TWO-WAY ANALYSIS OF VARIANCE ON AUDITORY DISCRIMINATION 


SCORES BY SOCIO-ECONOMIC STATUS AND READING 


Two-way analysis of variance was computed in order to 
determine the degree of variance on the Fast-Cosens Auditory Dis- 
crimination Test scores by socio-economic status and reading 
achievement. The two-way analysis program calculated the 
statistical F test based upon the reduction in error sums of 
squares from a restricted to an unrestricted model. The factors 
of S.E.S. and reading achievement, plus their interactions were 
weighted to minimize the error sums of squares. 

Table XXI summarizes the results of the two-way analysis 
program. Interaction between reading and socio-economic status 
‘were not significant, but the main effects of reading as well as 
those of socio-economic status were significantly related to 
auditory discrimination beyond the .01 level. The result of the 
one-way analysis as well as the two-way analysis seem to indicate 
that success in auditory discrimination is an important con- 
tribution to success in reading achievement. When socio-economic 
status in itself was considered, it was found to be an important and 
powerful factor in determining success in auditory discrimination 


of first grade students. 


Summary 


It appears from the analysis that socio-economic status and 
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TABLE XXI 


TWO-WAY ANALYSIS OF VARIANCE ON AUDITORY DISCRIMINATION SCORES 


OF STUDENTS BY SOCIO-ECONOMIC STATUS AND READING ACHIEVEMENT 
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reading achievement are both predictive of success in auditory 
discrimination. The null hypothesis I (a) and (b), stated that 
in analysing auditory discrimination scores, there will be: no 
Significant main effect due to reading achievement; and no signi- 
ficant main effect due to socio-economic status. These null 
hypotheses were rejected since the effect of both reading achieve- 
ment and socio-economic status on auditory discrimination scores 
were found to be significant at the .01 level of confidence. The 
null hypothesis, I,(c), stating that there would be no significant 
interaction between reading achievement and socio-economic status 
was accepted since the interaction failed to reach the designated 


.05 level of significance. 


VII. SUMMARY 
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A comparison of the mean scores on the Fast-Cosens Auditory 


Discrimination Test indicated that the L.S.E.S. groups performed more 


poorly than the 0.S.E.S. groups. It appears that socio-economic 
status is an important aspect in the development of auditory dis- 
crimination of students. Correlations of the predictor variables 
with the criterion were discussed. The variable most highly corre- 
lated to the criterion, auditory discrimination, was intelligence 
as measured by the Lorge-Thorndike Intelligence Test. Inter- 
correlations were then presented, and the findings revealed that 


sex and intelligence were negatively correlated, indicating that 
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the boys in the test sample had higher intelligence quotients than 
the girls. Stepwise linear regression was computed using the 
variables, sex, chronological age and intelligence. The total con- 
tribution of the three variables was 12.56 per cent. Both one and 
two-way analysis were considered in order to determine the Signifi- 
cance of socio-economic status and reading achievement on auditory 
discrimination ability. Results ascertained a highly significant 
relationship between socio-economic status and auditory discrimina- 
tion ability, as well as a significant relationship between 
auditory discrimination and reading achievement. The interaction 
effect between socio-economic status and reading achievement in the 
two-way analysis of variance failed to be significant at the .05 


level. 
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CHAPTER VII 
SUMMARY, CONCLUSIONS, IMPLICATIONS AND RECOMMENDAT IONS 


This chapter presents a summary of the study. In addition 
it contains the findings, conclusions, and implications for the 
teaching of reading, as well as recommendations for further 


research. 
I. SUMMARY 


The reading process includes the translating of written 
symbols into sound symbols and then into meaningful units. This 
infers that the sounds must be heard as separate entities in the 
words before students can be expected to associate the phonemes 
with their grapheme counterparts. Research (22) (63) (75) has’ 
indicated that adequate auditory discrimination may be an in- 
fluential cause of success in reading achievement. Further 
research (16) (67) has also ascertained that experience and prac- 
tice in oral language which expose the subject to auditory stimuli 
are important elements in improving sound discrimination of 
students. Different socio-economic strata may provide such varied 
experiences and practice in oral language that the auditory dis- 
crimination of students is affected and subsequently their reading 


achievement is affected. 


The purpose of this study was to compare the auditory 
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discrimination of selected speech sounds of first grade students 
in low socio-economic areas with that of first grade students in 
other socio-economic areas, and to relate these findings to their 
reading achievement. 

For this investigation, two groups of sixty students each 
were chosen randomly from a total population sample of 612 students 
enrolled in eight elementary schools in the city of Saskatoon. 

Four of these schools were designated by school officials as being 
in a low socio-economic area, and four schools were in an area 
other than low. Sixty students from each of the two socio-economic 
areas were selected as the test sample. The Blishen Occupational 
Class Scale was then utilized to verify the socio-economic status 
of each student by averaging the occupational class score of each 
student's parents. The reading achievement level for each subject 
was determined by using the results of the Metropolitan Reading 
Achievement Test, Primary 1, Form B. Subjects with a grade score 
of greater than 2.00 were designated as the 0.T.L. reading 
achievement group, while those with grade scores of 2.00 or less 
were considered as low reading achievers. Each socio-economic 
group of sixty students was then divided into low and other than low 
reading achievement groups. Thus, the final breakdown consisted of 
four separate groups of thirty students in each group as follows: 


L.S.E.S.-Low Reading; L.S.E.S.-0.T.L. Reading; 0.S.E.S.-Low Reading; 


and 0.S.E.S.-0.T.L. Reading. 
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A screening test for hearing acuity was administered to all 
students using Maico audiometers. Students with a fifteen decibel 
hearing loss as measured by the American Standards Association norms , 
or a twenty-five decibel hearing loss as measured by the 1964 
International Standards Organization norms, were considered defi- 
cient in hearing and therefore excluded from the study; two students 
were excluded. The intelligence test scores as determined by the 
Lorge-Thorndike Intelligence Test, Level 1, sex and chronological 
age of each student were obtained from the school cumulative record 
folder. 

The Fast-Cosens Auditory Discrimination Test was then 
administered to each student individually to. determine his ability 
to discriminate between minimal word pairs. Two words were pre- 
sented consecutively in which the child was asked to indicate 
whether or not the word pairs were the same or different. He would 
raise his hand if the words were different. 

The results of the data obtained from the testing program 
were processed at the University of Alberta's Computing Centre. 

The means and standard deviations of scores on each variable for 
the total test sample of 120 students were obtained in order to des- 
cribe the test sample. Correlations and intercorrelations among 


variables procured, gave an indication of the relationships among 


: ¥ ia » 
are. ae ity Ds ha’ nN 
1 a we ‘ 
wpeae ey Die ie Pe 
i - ¥ < , 


aa 
ee Pe 


Isgigolonords bee xOP Ah ee aaa ty c ri ay Ae Ie ih 
broast. eviseiumuo Loose eds moth: heninai¢ ini | 

© dhe OG 

cone ‘ ore yahoo nideteni i Prati i 

; e ie * oth [ 


, = ; 
at - Ry eh, re 


ytilids ei onimreteb oF etna mo rose im 
-s1q stew ebrow owl ating brow, erent 2 ia ad | bred. 
steoibnai os boolas eaw blido oy doidw at i ‘ mle ues 
biuew 3H jneretiib 10 omp2 “ads mig 3 
enor anos at oo banat ata a Binve 
.or ine) gatsuguoo a'arnedlA 20 cine he ee oxasoon 


4 Dean ey Ygals bt 


10% seiaiianiandbbectaaik xe iste eee 


iS 


baal sith mihi ey wait” 
i, Se wee Sut 
ay ; \ 


en wi 


2 3 ay ude 
greiet | 


ie pire Dabs heingt 
ne! ay a is ou 


145 
auditory discrimination, sex, intelligence, and chronological age. 
The stepwise linear regression was utilized to determine which set 
of variables accounted for the most variance and for the total 
variance on the criterion variable. One-way analysis of variance 
was employed in order to ascertain what effects reading and socio- 
economic status had on auditory discrimination ability of first 
grade students. Then two-way analysis of variance was utilized to 
determine the interaction between socio-economic status and reading 
on student auditory discrimination. Finally, an analysis of the 
Fast-Cosens Auditory Discrimination Test was undertaken to deter- 
mine which types of sounds were trouble-spots for first grade 
students. The main findings from the data analyses and the sub- 
sequent conclusions reached will be discussed in the following 


section. 
II. MAIN FINDINGS AND CONCLUSIONS 


For the sake of continuity, this section is arranged accord- 


ing to the hypotheses stated in Chapter I. 


Null Hypothesis I 


In analysing auditory discrimination scores, there will be: 
a) no significant main effect due to reading achievement ; 
b) no significant main effect due to socio-economic status; 


c) no significant interactions between reading and socio- 


economic status; 
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d) no significant simple main effects for reading achieve- 
ment; and 
e) no significant simple main effects for socio-economic 
status. 
Parts a, b, and c of this hypothesis were analysed using 
two-way analysis of variance. The findings revealed that reading 


achievement as measured by the Metropolitan Reading Achievement Test, 


Primary I, Form B was related beyond the .01 level of significance 
to performance on the Fast-Cosens Auditory Discrimination Test. The 
findings also showed that socio-economic status was related beyond 
the .01 level of significance to performance on the auditory dis- 
crimination test as illustrated in Table XIX, Chapter VI. However, 
there was no significant interaction effect on reading and socio- 
economic status in relation to auditory discrimination scores. 
When considering the entire test sample it appears that in 
analysing auditory discrimination scores, both reading and socio- 
economic status of the student have a significant effect on pre- 
dicting success on the criterion variable. The null hypothesis is 
therefore rejected. The socio-economic status of the student and 


his reading achievement are significantly related to auditory dis- 


crimination as measured by the Fast-Cosens Auditory Discrimination 


Test. 


Null Hypothesis I, Parts d, and e 


In order to determine the simple main effects due to read- 
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ing achievement as well as the simple main effects due to socio- 
economic status in analysing auditory discrimination scores, one- 
way analysis of variance was utilized. 

When the students were divided into two groups, namely low 
reading and 0.T.L. reading groups according to their test scores on 
the Metropolitan Reading Achievement Test, Primary I, Form B, the 
analysis indicated that the two means within each reading achieve- 
ment group varied significantly one from a other. The results 
indicated that there was a significant relationship beyond the .01 
level between low reading and auditory discrimination, as well as a 
highly significant relationship beyond the .01 level between O.T.L. 
reading and auditory discrimination ability. In both instances, 
the 0.S.E.S. group performance on auditory discrimination was better 
than that of the L.S.E.S. group. 

When the L.S.E.S. group and the 0.S.E.S. group were con- 
sidered, to determine the effect of auditory discrimination, the 
results indicated that the means within each socio-economic status 
group differed significantly one from the other. There was a signi- 
ficant relationship between auditory discrimination and reading 
achievement in the L.S.E.S. group as well as in the 0.S.E.S group. 
It was further indicated that socio-economic status was related to 
success in auditory discrimination, since the 0.5.5.5. groups: per= 


formed significantly higher than the L.S.E.S. groups on the Fast- 
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Cosens Auditory Discrimination Test. Parts (d) and (e) of the null 


hypothesis are therefore rejected. 


Null Hypothesis II, (a) 


There will be no significant correlation between auditory 
discrimination and sex on: the total test sample; L.S.E.S.-Low 
Reading Achievement; L.S.E.S.-0.T.L. Reading Achievement; 0.S.E.S.- 
Low Reading Achievement; and 0.S.E.S.-0.T.L. Reading Achievement. 

An examination of the correlations between sex and audi- 
tory discrimination on each of the five groups stated above, 
denoted that sex was not significantly related to auditory dis- 
crimination with any of the five groups. However, the correlation 
of sex and auditory discrimination was approaching significance at 
the .05 level of the 0.S.E.S.-Low Reading group. This correlation 
of .33 would indicate that girls in the 0.S.E.S.-Low Reading group 
were somewhat better discriminators than the boys. The conclusions 
drawn from this analysis seem to indicate that in this test sample, 
sex does not influence the discrimination ability of fine nuances 


in word-pairs. The null hypothesis stated above, has therefore 


been accepted. 


Null Hypothesis II, (b) 


There will be no significant correlation between auditory 


BhL 


[ign sd3 to (9) bas (6) ered 38 


yiotibus meswied noitsLerre> sual om ans Ati 
wol-.2.d.2.1 ;efgmse taot Istot ons 308 i OL: 
-.2.4.2.0 ;insmeveisoA gaibsel .diT-0-. 2.8.2.0 ¢3a0s 193 
tnomeveidoA gribeed .J.T.0-12.9.2.0 baw :snanovoiah a 
-ibus bas xee neewted enoitslot1oo— ott to ov 
ovods bessi2e equoty ovit ods to sone 10° aoitsc 

-2ib yxotibus of beset ylsasoitingie ton woven 
noite Lert onl , SevewoH . @quoTy evit orld to erica t ae of 
38 sonsoitingie gtirbsotqqs esw nofssaimitzetb \ 
moitslerro> eidT .quotg gnibses wou ~ 2.82.00 3 


SRO VET y. if 
qn gnibsel wol- 2.8.2.0 oft at ebvig. sadd 9389 bak i biwos 

- At 
anotesfonos etlT .ayod eft asilt csotaninixoetb 7 9 
ra | 


<olgmse tees efit mi sods oxeoibai 09 mose 2iey (ie 


2Sorsuml oni to eee smeahag ea sath nee 


Ytod ibus neewted eon rer . 


iat: 


q oa eu) 


i hee - a "Alay atl} 


i wes 3 vy 
2 on od IL. 
heals i wo by { 
a p oe b ‘a P 
a 


149 


discrimination and intelligence on: the total test sample; 
L.S.E.S.-Low Reading Achievement; L.S.E.S.-0.T.L. Reading Achieve- 
ment; O.S.E.S.-Low Reading Achievement; and 0.S.E.S.-0.T.L. Reading 
Achievement. 

Results from this analysis indicated that there was no 
Significant relationship between intelligence and auditory dis- 
crimination scores when considering each of the two socio-economic 
groups and the reading achievement groups. However, when examining 
the correlation on the total test sample between intelligence and 
auditory discrimination, intelligence was significantly related to 
auditory discrimination at the .01 level. Students with higher 
intelligence quotients regardless of socio-economic status tend to 
perform better on the auditory discrimination test. Therefore, 
the null hypothesis was not accepted when consideration was given 
to the total test sample, but was accepted when considering each 


student group individually. 


Null Hypothesis II, (c) 


There will be no significant correlation between auditory 
discrimination and chronological age on: the total test sample; 
L.S.E.S.-Low Reading Achievement; L.S.E.S.-0.T.L. Reading Achieve- 


ment; 0.S.E.S.-Low Reading Achievement; and 0.S.E.S.-0.T.L. Reading 
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Achievement. 


Correlations between chronological age and auditory 
discrimination were calculated on each of the groups indicated 
above. It was found that age was not significantly correlated 
with any of the four groups or with the total test sample. In 
the 0.S.E.S.-Low Reading Achievement group the tendency indi- 
cates that girls are slightly older than the boys. In this 
group, the girls also performed slightly higher on auditory 
discrimination scores. However, this failed to reach the ac- 
cepted level of significance. The mean chronological age for 
the test sample was 82.1 months, with a standard deviation of 
3.9 months. It is quite possible that if the variance in age 
had been greater, the chronological age would have been of 
significance. However, results do not indicate a significant 
difference in this experiment, and the null hypothesis has been 
accepted. Chronological age was not significantly related to 


auditory discrimination. 


Intercorrelations 


A further analysis which included intercorrelations among 
variables was utilized. The conclusions derived from the inter- 
correlations between sex, intelligence, and chronological age 


indicated that the boys in the L.S.E.S.-Low Reading Achievement 
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group had significantly higher scores than the girls. This re- 
lationship was significant beyond the .05 level. Similarly, in 
the L.S.E.S.-0.T.L. Reading Achievement group, the boys' intel- 
ligence quotients were significantly higher than the Ribs. 
This correlation between sex and intelligence was significant 
at the .01 level. In the total test sample, the only inter- 
correlation other than the criterion variable was sex with 
intelligence. Again, the boys had significantly higher intel- 
ligence quotients than the girls. Boys from lower socio- 
economic areas in this test sample have higher intelligence 
quotients than the girls, but there is no apparent difference 
in the intelligence quotient scores of children from other 


socio-economic areas. 


Since intelligence was significantly related to audi- 
tory discrimination in the total test sample, and since the 
boys' intelligence quotients were higher than the girls', it 
follows that these boys should have obtained higher scores on 
the auditory discrimination test. However, this difference 
failed to be significant because girls generally mature earlier 
than boys. It appears that auditory discrimination is develop- 


mental and that maturation may be a factor in auditory dis- 


crimination. 
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Special Question 


In determining which set of variables was Significantly 
related to auditory discrimination and to determine the rank 
order of these variables, stepwise linear regression analysis 
was utilized. 

Since intelligence was the best single predictor of 
auditory discrimination, it. follows that interiipende accounted 
for the most variance in the stepwise linear regression model 
as indicated on Table XVIII. The results indicated that intel- 
ligence accounted for 8.4 per cent of the variance on auditory 
discrimination. With the sex variance of 2.8 and chronological 
age of 1.4 added, the total variance accounted for was 12.56 
per cent. By deduction, it would appear that socio-economic 
status and reading achievement could account for most of the 
remaining variance since both were significantly related to 
auditory discrimination as measured by the Fast-Cosens Auditory 
Discrimination Test. The results, therefore, of the stepwise 
linear regression analysis indicated that intelligence, sex, 
and chronological age in that order were the three variables 


which made up the set of predictor variables. 
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III. FURTHER FINDINGS AND CONCLUSIONS FROM THE FAST-COSENS 


AUDITORY DISCRIMINATION TEST ITEM ANALYSIS 


For the purpose of presenting additional conclusions drawn 
from the analysis of the Fast-Cosens Auditory Discrimination Test, it was 
found desirable to include only some of the pertinent findings since 
the analysis involved numerous minute details. 

An investigation of the Fast-Cosens Auditory Discrimination 
Test indicated that the glides were the easiest type of sound for 
first grade students to discriminate. Eleven glide comparisons 
were made and only in one case, that is, with the word pair 'waft-- 
raft' did the 0.S.E.S. group encounter some difficulty. In this 
instance, 71 per cent of all students received the correct answer. 
Since students generally found the medial and final positions of 
sounds more difficult than the initial sounds, it is possible that 
the glides are the easiest to distinguish since it is not possible 
to make any minimal word pairs in the final position with glides. 

The most difficult type of item as measured by the Fast- 
Cosens Auditory Discrimination Test was the nasals. In the nasal 
comparisons, 75 per cent of the 0.S.E.S. group and 58 per cent of 
the L.S.E.S. group answered correctly. The /n/-/9/ comparisons were 
mich more difficult for all students than the /m/-/9/. The /n/-/9/ 
in the medial and final positions caused most difficulty, especially 


for the L.S.E.S. group. The percentage of difficulty between the 
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L.S.E.S. group and the 0.S.E.S. group was 20 per cent in the 
medial position, and 29 per cent in the final position in favor of 
the 0.S.E.S. group. This indicates that the L.S.E.S. group had much 
more difficulty with these sounds than the 0.S.E.S. group. It would 
appear that since nasals are often poorly pronounced, especially 
where speech is carelessly enunciated, and children who have poor 
speech models as is often the case in L.S.E.S. areas, that these 
sounds are not discriminable by students who lack accurate 
articulation and who have poor speech models. 

In analysing word-pairs with regard to voicing, it was 
established that the voiced fricatives were the most difficult 
items for both socio-economic groups of students. The O.S.E.S. 
scores were 17.5 per cent better than the L.S.E.S. The most diffi- 
cult items were the voiced fricatives in the final position. Here 
only 64 per cent of the 0.S.E.S. group and 49 per cent of the 
L.S.E.S. group obtained correct answers. The item that caused 
the most difficulty was the /v/-/a/ comparison. In the O.S.E.S. 
group only 24 per cent received the correct answer, while 18 per 
cent of the L.S.E.S. group could distinguish between these sounds. 
This conclusion is substantiated by Miller and Nicely's (56) find- 
ings in which they indicated that the distinctions between /v/ and 
/3/ and between /f/ and /e/ were among the most difficult to hear. 

Although the voiceless fricatives of the test items secured 


higher scores than the voiced fricatives, the distinction between 
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/£/-/e/ attained the second lowest scores on the entire test. In 
the 0.S.E.S. group 45.5 per cent of the students distinguished 
correctly between these sounds, while in the L.S.E.S. group 41.6 
per cent distinguished the difference between /£/-/e/. These 
findings tend to confirm the results recorded by Poole (70) who 
indicated that /v/ and/x/ are among the last sounds to be mastered 
by children, and are mastered at age six and one-half years; and 
that /f£/ is mastered at five and one-half years, while /oe/ is 
mastered at seven and one-half years. 

Conclusions can then be drawn that: first, since the 
discrimination of sounds appears to be developmental, those sounds 
mastered at a later age cause most difficulty to students; and 
second, since perceptual development takes place through a child's 
sense modalities and is stimulated by his environment, that students 
could have difficulty with these sounds, and that children from low 
socio-economic areas often perform less well than children from 
other socio-economic areas, however, the same patterns of difficulty 
were common to students of both socio-economic groups. 

When considering minimal word pairs on position of sound, 
the final stops and the initial affricates were the most difficult 
items for all students. Once again, the 0.S.E.S. group performed 


higher than the L.S.E.S. group with the difference being 15 per 


cent in favor of the 0.S.E.S. The stops which created the most 


difficulty were the voiceless stops /p/-/k/ in the final position, 


with 56.7 per cent of the 0.S.E.S. and 45.0 per cent of the L.S.E.S. 
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obtaining correct answers. These results substantiate the research 
of Miller and Nicely (56) who found that it was most difficult to 
discriminate between places of articulation. The voiced stops 
/b/-/g/ in the final position was also a difficult set of items 
for students. These comparisons were correctly answered by 63.9 
per cent of the 0.S.E.S. group and 42.2 per cent of the L.S.E.S. 
group. It appears that when sound comparisons are made between 
front and back sounds as /p/ with /k/, students experience undue 
difficulty, despite the fact that these sounds are mastered by age 
three and one-half and four and one-half years (Poole, 70). From 
these findings it appears that place of articulation and position 
of sounds in words are of significance in determining the auditory 
discrimination ability of students. These findings should also 


be considered in diagnosing reading difficulties of children. 


Although only three comparisons between the alveopalatal 
voiceless fricative /¥/ and the alveopalatal voiceless affricate 
/e/ were made, these comparisons were found to be difficult items 
for both socio-economic groups. They were correctly answered by 
66 per cent of the 0.S.E.S. group and 51.7 per cent of the L.S.E.S. 
group. Similarly, the alveopalatal voiced fricative /2/ and the 
alveopalatal voiced affricate fh comparisons were difficult items 
for all students, with 46.7 per cent of the 0.S.E.S. group and 43.4 


per cent of the L.S.E.S. group receiving correct answers. It has 
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been reported by Templin, Wellman and Poole (70) that these sounds 
are among the last to be mastered by children. Many students have 
not matured to the point of mastering these sounds and hence have 

trouble discriminating them. Students from the low socio-economic 


areas develop their auditory discrimination abilities more slowly 


£7 


than the students from other socio-economic areas and therefore will 


require additional help with these sounds. 

The comparisons made between voiceless stops and voiceless 
fricatives were not found to cause difficulty in the initial 
position. However, the final position of /p/-/e/ was a difficult 
comparison for all students. Although, according to Poole as 
reported by Templin (70), /p/ is mastered by age three and one- 
half, /e/ is not mastered until age seven and one-half years. 

Since many students cannot hear the /e/ sound they cannot dis- 
criminate /p/ from /e/ particularly when environment of the word 
is taken into consideration. That is to say, the position of the 
sound within the word and the vowel sound that precedes or follows 
the phonemic comparison may be an influential factor in discrimina- 
tion ability. 

The voiced stop /b/ with the voiced fricative /v/ in the 
initial position was another difficult set of items for all 
students. These comparisons were correctly answered by 56.6 per 
cent: of the 0.S.E.S. group and 47.2 per cent of the L.S.E.S. group. 


When the consonants /v/ and /b/ were followed by the short /o/ 
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vowel sound, students had more difficulty than when the initial 

consonants were followed by other vowel sounds. The conclusions 
seem to indicate that the vowel following the consonant or pre- 

ceding it, plays an important part in determining whether or not 
the distinction between minimal word pairs can be determined by 

first grade students. 

Another indication of the importance of the environment 
of the consonant sounds compared is in the differentiation of 
/t/-/k/ in the medial position. It appears that when /t/ and /k/ 
are preceded by the long /a/ vowel sound, that students tend to 
have more difficulty discriminating between minimal word pairs. 
The poorest performance on the final nasal sounds was in cases 
where the nasal endings were preceded with the short /u/ vowel 
sound. It can therefore be concluded that the environment of the 
phonemes which either precedes or follows the sound being com- 
pared may affect the degree to which the word pairs are dis- 
tinguishable by students. 

The total percentage of differences between 0.S.E.S. and 
L.S.E.S. student groups on types of sounds were as follows: 

Stopsesi t16 

Nasals -- 17 

Glides and Lateral -- 15 

Fricatives -- 11 

Mitricates =~ 12 


Stops with Fricatives -- 10 
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Apart from the glides and the lateral /1/, it appears that 
the voiced fricatives /v/-/z/ in the medial and final positions 
are among the easiest for students to distinguish. The voiceless 
fricatives /¥/-/s/ in the initial and medial positions and the /X/-/e/ 
in the final position were also relatively easy discriminable items 
for all students. Although the glides and lateral /1/ were the 
easiest group of items, many more comparisons in the fricatives 
were made and these tended to be the next easiest type of items 
with the voiceless being easier than the voiced fricatives. There 
are then a number of specific problems in auditory discrimination 
which children in different socio-economic areas face, collectively 
as groups and individually as one group from another. 

On the entire Fast-Cosens Auditory Discrimination Test the 
0.S.E.S. group performed 12.5 per cent better than the L.S.E.S. 
group. Since auditory discrimination is significantly related to 
reading achievement and since a number of specific sound dis- 
criminations are more difficult for the L.S.E.S. students than for 
the 0.S.E.S. students, it follows that a difference of 12.5 per cent 
in auditory discrimination scores in favor of the 0.S.E.S. group 


indicates a positive advantage for 0.S.E.S. students in learning 


to read. 
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TV. SUMMARY OF CONCLUSIONS 


From the results of the investigation the following con- 
clusions are offered: 

1. Students from 0.S.E.S. groups perform Significantly 
higher on the auditory discrimination test than L.S.E.S. students 
when types, position and voicing are considered. Socio-economic 
Status appears to be a predictor of auditory discrimination. 

2. The same pattern of difficulty was common to the 
students of both socio-economic groups, but the degree of diffi- 
culty experienced by the L.S.E.S. group was greater than that of 
the 0.S.E.S. group. 

3. Boys and girls achieve equally well on auditory dis- 
crimination scores as measured by the Fast-Cosens Auditory Dis- 
crimination Test. 

4. Reading Achievement as measured by the Metropolitan 
Reading Achievement Test, Primary I, Form B, was significantly 
related to auditory discrimination. This finding supports Wepman's 
theory that ''there is a positive relation between poor discrimina- 
tion and poor reading'' (75:326). 

5. Auditory discrimination appears to be a developmental 
process, as those sounds which are mastered latest according to 
Templin, Wellman, and Poole (70) are also those sounds which cause 


the most difficulty in discrimination for first grade students. 
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This conclusion supports Wepman's hypothesis (75:326) in which he 
States that, "the ability to discriminate frequently matures as 
late as the end of the child's eighth year." 

6. The types of sounds which are easiest to distinguish 
for students are the glides with the lateral /1/. In this experi - 
ment, comparisons of glides and lateral /1/ were made primarily in 
the initial positions. 

7. The sound comparisons made in the initial position 
generally cause less difficulty than those made in the medial and 
final positions. 

8. The type of sound which appears most difficult for 
students is the nasal. In this experiment, nasals were compared in 
the medial and final positions only, since it was not possible to 
make any comparisons of A)/ in the initial position. 

9. Voiceless sound comparisons are less difficult on the 
whole than voiced sounds, and the fricative comparisons are easier 
to distinguish for all students than the stops. 

10. When consideration is given to the interaction of type, 
position and voicing of sounds, the complexity of these sound com- 
parisons play a definite part in the discriminability of the word 
pairs. 

11. On the basis of these conclusions, it would appear that 
the nature and extent of a child's oral language experiences as 


acquired through his association with his home environment does 
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affect the rate of his auditory perceptual development and that 
this does influence his ability to successfully accomplish the 


process of reading. 
V. IMPLICATIONS 


From the results of this investigation, it seems apparent 
that many students from different socio-economic areas and 
particularly from L.S.E.S. areas could benefit from a more exten- 
Sive period of preparation in auditory discrimination to better 
facilitate the reading process. 

1. Auditory discrimination as measured in this investiga- 
tion is significantly related to reading achievement. Therefore, a 
well developed auditory training program in the first grade for 
those who need it regardless of socio-economic status is time well 
spent in the teaching of reading. 

2. The fact that students from low socio-economic areas 
score significantly lower on auditory discrimination tests than other 
students and that auditory discrimination and reading achievement 
are significantly related especially warrants a well structured 
auditory training program for low socio-economic students. 

(a) Such a training program should include more opportunity 

for the student to be exposed to good oral speech 


models as well as increased opportunity to express 


themselves orally. 
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(b) In addition, an auditory discrimination training 
program should be undertaken in order to help students 
hear the separate sounds in spoken words. If students 
are able to hear the phonemes within words, they are 
more likely to associate the grapheme with the appro- 
priate phoneme, thus accelerating the auditory per- 
ceptual aspect of reading and facilitating the reading 
process. 

(c) Such a program should give special attention to the 
total sound environment of the word and should not 
present sounds in isolation. 

3. Since auditory discrimination appears to be a develop- 
mental process, those sounds which are not yet mastered by the time 
students enter first grade need careful attention. Because the 
developmental pattern appears to have some differences in time 
schedule in L.5.E.S. groups, special programs should be implemented 
as needed. 

4. Since L.S.E.S. students begin school with an auditory 
handicap, a kindergarten or Head Start program should be undertaken 
with emphasis on auditory perceptual training designed in con- 
junction with an assessment program which will recognize those 
students with auditory discrimination problems. This would 


facilitate a preventive approach to reading problems. 
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5. Although this study did not include students who 
spoke a second language at home, the fact that distinctiveness in 
speech sounds is important for learning to read would indicate that 
these students may need an extended auditory program with good 
speech models before formal reading instruction is given. 

6. Chronological age is not a significant factor in 
predicting success in beginning reading. Simply waiting for a 
child to mature chronologically will not insure success in learning 


to read. 
VI. RECOMMENDATIONS FOR FURTHER RESEARCH 


1. Since relatively few experimental studies have been con- 
ducted in auditory discrimination upon children entering first grade, 
it is suggested that further investigations be undertaken to deter- 
mine the child's auditory abilities upon first entering school and 
hence accelerate the auditory discrimination of students in a 
readiness program. 

2. It would be interesting to examine the speech and 
articulation of children, especially those of lower socio-economic 
Classes to determine if sounds which are poorly articulated are also 
the sounds poorly discriminated, and to determine in which position 
these phonemes are inaccurately articulated. 

3. A thorough study of the development of auditory dis- 


crimination of students at different grade levels in the primary 
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school of different socio-economic areas should be attempted to 
determine the pattern of development in discrimination. 

4. A longitudinal study to determine whether training can 
reduce the effect of delayed auditory discrimination of lower 
socio-economic students on reading achievement is needed. 

5. Studies of other aspects of auditory discrimination 
such as auditory memory, and auditory blending should be undertaken 
to determine the effect of these on reading. Careful attention 
should be given to the environment in which sounds occur. 

6. Studies to determine the effect of a training program 
in listening at the first grade level should be considered, and 
tests developed to determine the effect listening has on auditory 
discrimination in reading. 

7. The relationship between auditory discrimination and 
intelligence needs further investigation at the grade one level. 

8. A study to examine the environment of the phoneme used 
in word comparisons needs investigation, to determine whether cer- 
tain vowel sounds and/or blends which precede or follow the phonemes 
compared, affect the student's ability to discriminate particular 
word pairs. 

9. A language maturation test measurement should be con- 


structed to provide a more effective assessment of oral language 


development in relation to environmental background. 
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VII. CONCLUDING STATEMENT 


This investigation has shown that the socio-economic status 
of the student is significantly related to auditory discrimination 
of first grade students. In addition, success in auditory dis- 
crimination is one of several factors that have received too 
little consideration by educational researchers, and too little pro- 
gramatic consideration from teachers. Students from low socio- 
economic areas perform less well on the auditory discrimination of 
sounds than do students from other socio-economic areas. 

It appears that man's environment plays a significant role 
in developing his auditory perceptual abilities. This presents a 
promising future for the potential effects of enrichment programs 
for pre-school and first grade education designed to exterminate the 
vast differences between environmental backgrounds, particularly 


those of lower-class children. 


dat 


aussie Dimonove-Of202 ont ‘tad rome la aad 
ae pate GeO I 
noissnimiraetb ros thus 03 beseler yi: . <2 + rings’ 88 

| BE awk 


ewer 


-eib yrosibes ai eeenoue oistbbs aly, ane 
e0t bevisoet sved tedz etod2st iszever doo 


~O1g oissit cot bas ,2terotseeet Lsaoiseoubo xd wsleee 


7 


-oipoa wol mort esmebusé seserloser wort 2 10) 6 
3o noitaniminseib yrostbus ont O. ilow eeol snotieg 2 
eset Dimonone-oizoe testa, most eonatuse ob ° 


9lor nsoitingte B eyeig sergneno7 Evite e' gem sect vk oa ah _ 
8 etneeorq eid -esitslids feutqeoteg srostbus, as nigotey ad vab 


enatgord srismslo i019 to etostts ‘feisneseq odd. nt 9 me ag bz. sis 


ons otetinrresxe 03 bengizeh moissoubs oberg senit b Drie 
yirsiuoisisg _ ebauotgaoad [stnomnot ive rooted 2 one roTettib 
: z 


“ey x 


Ay yasmin ate 


ee ra. 7 as ; iv 


¢ iahtene, R. D bo eee The Ranabings of a ail, “ 


_ Educotion 6:S7-61, Gage Ltd, 


4 ieabebh B. “Social Structure, Language and Learning ,” The 


aay cho of Language, Thought and Instruction. ‘Basted by 
pia i TP. Dekecss, = Fm 


7 
| - Berko, J. "The Child's Learning of Hnglish Morphology "In 


: a. Bei Pees thes. Edited by Sol Saporta, rena Rinehart and 
ui ton, 


mm. Betts, E. A. Foundations of Read siting Instruction. American Book 
. ie Co:, yarns 

oe 5» ~“Reading: _ Linguistics )' Education, Vol, 83:515-525, 

mt Way 1963. F 

. ' 


_ *Blishen, s, ‘Yhe Cons *BYBLIOGRAPHY!** ©" ® docupiticii Cless 
Scale,” In Canadian Society. Edited i B. Blishen et al, 
Toronto: cmillian Co. et Canada Ltd., 1961. 


“Bond, Gi L. and Tinker, M. A. Reading Difficulties, Their 


a oe and Correction. Appleton-Century-Crofts, Inec., 


7 
al Shyer 
P Broderick, T. G: afd F. W. Krantz. "The New ISO Audiometric 


|  £Standerd Zei Reference,” Volta Review, Vol. 67, No. 8: 
$70-71, October, 1965. 


bay O... The Fifth Mental Measurement Yearbook. New Jersey: 
_ Gryphon Press, [950. 


-— 


ie heatt me Mental Measurement Yearbook. New Jersey: 
Sry phe ras, , nw. 


Aje., F. Rosweil, and S. Biumenthal. “Auditory Blending Ability: 

a neaot dn Success in Beginning Reading," Reading Teacher «+ 

 22:223-218, Novender, 1963. 

, Di and C. Christine. “The Relationship of Auditory. 

{ ation to Articulatory Defects and Reading Retardation e" 
ty School English, 65: 97-100, November, 1964. 


oa 


w GAY aly 


r 
“B4 


ib bina sn an 


wpa Tas wer ae 


stata eae 


4 

< eh om hie vost acm 
ad aise qa: cjotyiaie . 
omen twa, We RK, vee eae ks 

Se ANION ARR bt ag 

; a ips 
ed ee, ett, nah | ai 
ace SS cae rs a : 

.. ene + ARS | e. 


10. 


Va de 


12% 


BIBLIOGRAPHY 


Armstrong, R. D. "Language: The Essence of Readiness." 
Education 6:57-61, Gage Ltd. 


Bernstein, B. "Social Structure, Language and Learning ," The 


Psychology of Language, Thought and Instruction. Edited by 
J. P. DeCecco, 1967. 


Berko, J. "The Child's Learning of English Morphology ,"' In 
Psycholinguistics. Edited by Sol Saporta, Holt, Rinehart and 
Winston, 1961. 


BECTS abs tA. Foundations of Reading Instruction. American Book 
Coss , 1957" 


"Reading: Linguistics ,'' Education, Vol. 83:515-525, 


May, 1963. 


Blishen, B. "The Construction and Use of an Occupational Class 
Scale,’ In Canadian Society. Edited by B. Blishen et aly 
Toronto: Macmillian Co.” of Canada Ltd., 1961. 


Bond, G. L. and Tinker, M. A. Reading Difficulties, Their 
Diagnosis and Correction. Appleton-Century-Crofts, Inc., 
1967. 


Broderick, T. G. and F. W. Krantz. "The New ISO Audiometric 
Standard Zero Reference.,' Volta Review., Vol. 67, No. 8: 
570-71, October, 1965. 


Buros, O. K. The Fifth Mental Measurement Yearbook. New Jersey: 


Gryphon Press, 1950. 


. The Sixth Mental Measurement Yearbook. New Jersey: 


Gryphon Press, 1965. 


Chall, J., F. Roswell, and S. Blumenthal. "Auditory Blending Ability: 
A factor in Success in Beginning Reading.,'' Reading Teacher, 
17:113-118, November, 1963. 


Christine, D. and C. Christine. ''The Relationship of Auditory 
Discrimination to Articulatory Defects and Reading Retardation, 


Elementary School English, 65:97-100, November, 1964. 


' 


io 


te 


— ip ey in 


nt" _gotortigrott Hetignd 20 
bre seston . thok ee, Lot yd oad 


Joos asoiremA .moisoutsen taste 3 


ees ld seeded © ne %o onl en 
via 38 ant a's bosib 
. Loet . -b3d sbansd 


_ pani sentgiapn sites a as fein ye vr did bro 


peeeine ere at: ‘eae oat” “eagnul a a ee. a..T 


28 oof .10 «OV . weave, wataW "s 


nyoerat wal foodensy snemoneae 
“ype wo dont em i 


asian ae Lacie aussie d Spr 
oT gathset ".gaibsen gat 


_yrosibuA to qidemoia 108 1 .emisetedd a 

" awe pipeline We vecpei pra hyper a anhalt 

cogtaeaeaent ar brs. ; sit - ail ay de ies Ie Le upg ine Melee 
sodmevon « . p “ a © a L ‘ie ‘ > 


1%. 


14, 


hye 


16. 


17. 


18. 


os 


20. 


al’. 


aes 


ods 


24. 


169 


Clark, A. and C. Richards. "Auditory Discrimination among 
Economically Disadvantaged and Nondisadvantaged Preschool 


Children," Exceptional Children, Vol. 33:259-262, December, 
1966. 


Dechant, E. V. Improving The Teaching of Reading. New Jersey: 
Prentice Hall, Inc., 1964. eigen 


De Hirsh, K. J. Jansky, and W. Langford. Predicting Reading 
Failure. New York: Harper and Row Inc., 1966. 


Deutsch, C. "Auditory Discrimination and Learning: Social 


Factors .,'' Merrill-Palmer Quarterly., Vol. 10, No. 3: 
277-296, July, 1964. 


Deutsch, M. "The Disadvantaged Child and the Learning Process," 
Education in Depressed Areas. Edited by A. H. Passow, 
New York Teachers College, Columbia University, 1963. 


. "Facilitating Development in the Pre-School Child: 


Social and Psychological Perspectives.,"" Merrill-Palmer 


Quarterly, Vol. 10, No. 3:249-264, July, 1964. 


- "The Role of the Social Class in Language Development 


and Cognition.'' American Journal of Orthopsychiatry., Vol. 35: 


78-88, January, 1965. 


Durrell, D. "Learning Difficulties Among Children of Normal 
Intelligence ."' Elementary School Journal, Vol. 55:201-208, 
December, 1954. 


. Improving Reading Instruction. Harcourt, Brace and 


World, ‘inics,2 11956) 


and H. Murphy. "Auditory Discrimination Factor in 


Reading Readiness and Reading Disability," Education, Vol. 73: 


556-560, May, 1953. 


Dykstra, R. "Auditory Discrimination Abilities and Beginning 
Reading Achievement »"' Reading Research Quarterly, Vol. 1, No. 3: 
4-33, Spring, 1966. 


Edwards, J. "Language Experience Attack on Culturally Deprived," 
Reading Teacher, Vol. 18:546-552, April, 1965. 


uti Pa 
oe Dy A 
eat ine Ln 
gnomes noitanimitoe ld 
loodaeet? begetnsvbs2tbnott bas 
.tedmeced ,Ses-e28:ce Lov «mortbl ¥ 81 
+ ae ya thw errno TT Te ta at bee 
+ Oey, Ue Lea ‘.e oe. 
:ygeTsl we .gaibsel to paido sot Sir, ne i ,sasdoed — 
«80 a "fish esisne orn , 


in @ é 
ae 


amrbsod giii gather’ Saphcaay W oc ees c= 
.o0el , oat wok bas teqrall  axoY wo 8 
, me j “tel SA; 7 nth 


fatoo® :gmisrsed nae aotsenimixaetd ytosi! 
€ ,of .OF .L0V .yltest sas zomisd-Li txt 


" geeoord gainreed oft ie blid3 igi eentaeee cate 
.woeesd .H .A yd. bes ibd ~280TA beagonged &. at fc 

.€deL ,vsizerevinU sidmulod Dy sgetlion eT ia 

LbLEHO Loodoe-or4 ost at tmemqoleved grisnsitiont” at 


xomist-lLiaxeM '. eevize eqeted Lsotgolodoyed 202 
bdOL . viol . bos -Obss & .on a9F foV oxlts3% mp 


a he Atha. Mae ye 


agro me egaugnes ni 2eel) ietoe2 oils to er ee 
72 . Ve xasabdexagodss) 30 to Lepent matron Me ft 1 | 


* 


Ineo Ro metbiédd gaomA eoisiuo tied sei 
_808-108 22 LOW famtuol Loorioe Se “oy 


bne sostd .Jrwoo1sl ekeieeesens | 


ni rosos4 aoksenimiton ia yrotibya” © 
:EN .foV ,noiseouba "x dil sisesd etl bas @ 


7 


gataniged bas gossnthan 
= .0of Ge aaa exicareae | 78° 


aie 
} 


" bevitged yilerusind so tows 
,eoet Leega . 


>) 7k 


‘ihe ae 


fe 


26. 


af 


28. 


os 


30. 


ae 


ies 


oo. 


34. 


D's 


36. 


Vag 


25. 


a9. 


40. 


170 


Ervin, S. M. and W. R. Miller. "Language Development ,'' Child 
Psychology N.S.S.E. Yearbook, 1963. 


Ewers, D. "Relations Between Auditory Abilities and Reading 


Abilities,'' Journal of Experimental Education, Vol. 18: 
239-262, 1950. 


—— 
-_—— 


Gage, W. J. Dictionary of Canadian English, 1962. 


Gaines, F. P. "Intercorrelations of Speech and Reading Dis- 
abilities," Elementary School Journal, Vol. 41:605-613, 
Aprel, 1944, 


Garrett, H. E. Statistics in Psychology and Education, New 


York: Longman, Green, 1958. 


Gleason, H. A. An Introduction to Descriptive Linguistics, 
New York: Holt, Rinehart and Winston, 1961. 


Gray, W. S. "Summary of Investigations to Reading," Journal of 
Educational Research, Vol. 34:10-15, 1960. 


Gray, W. A. "The Major Aspects of Reading.'' In Sequential 
Development of Reading Abilities. Edited by H. Robinson, 
Supplementary Educational Monographs, No. 90, December, 1960. 


Guilford, J. P. Psychometric Methods. New York: McGraw-Hill 
Book Co. Inc., 1954. 


Goins, J. "Visual and Auditory Perception in Reading," Reading 
Teacher, Vol. 13:9-13, October, 1959. 


Gordon, E. "Characteristics of Socially Disadvantaged Children," 
Review of Educational Research, Vol. 35, No. 5:377-400, 


December, 1965. 


Hester, K. B. "A Study of Phonetic Difficulties in Reading," 
Elementary School Journal, 43:171-173, November, 1942. 


Hildreth, G. "Role of Pronouncing and Sounding,,in Learning to Read," 


Elementary School Journal, Vol. 55:141-147, November, 1954. 


. "Linguistic Factors in Early Reading Instruction," 
Reading Teacher, Vol. 18:172-178, 1964. 


Hunt, J. McVictor. Intelligence and Experience. New York: Ronald 
Press Company, 1961. 


srinak bn 2 cobsiLih ee bt jw 
f | 
et iF = 


sano Wot sea mo 


-2id qiteans han doen ea, eno: ‘ 
.e10-200:1 .foV _Leceruo’ o> 


wow mebsgousl bre \Y 


spline ie evisgiraes@ se no tsoubor: 
Hosen fredone er 
a o Cee 7 


20 lamuot : .gnibeos ot svebtag teenie to a 
- Obl ,21-OL:08 .fOV 4! 


Latsuge of nl ",yoibsod to _:xzoqeh ote oo Aw 
.moenido As betiba .zoisel mibsed sromgot: 
.ooet are -o « mia zomg ae £3eouba- {44 Fite 


{ft ih-wetdoM :aroY wei, tsi >: 


psbhised, “ gmibsst ni , aokagaonat ceto2 itn 
RPM 
" qotb tue bogsInsvbsetd YL si r ; 0 29 ve c : 1 .nobrod ox 
OOR-STE2 .of 28 LOW .figa sue J per subs to ve ve hy sid 
—- aa T odao8 ae 
Pace byob PEA 


A - 7 
7 i 
' - m) 4 aetna : f ; li : 
; Fi 77 al Ge 2 oe 2) mF on Tce 1 a 
Ww - + na " Ate at oa A 7 rm - - inh =F 
« ny i OAe ene We is Gg 7% ; e -' d ; ‘ 
: : ; 9 : * al ng or Se . 4 
r. ates Cie yi ene tee oS Fy” is ae REET,” rere’ mia d : 
& , i Pe a a = as “— «= ~ dae 4 tye vi a8 = a D 
J i | oe . ee) " nin as 7 ve, ra 
r ’ 7 ra) i] ys » - : 
, = y in 7 ed F 
a 
, 


shel , T59a0 syoOA 


dae! e reds i. sor | th-L ers 


Rt * if Ft 
” ictansial tll ieee re ae 
deel Seanad ie Rael, Tg a 
ie a  aecoabiea Mt f 4 | 


bisnod = :AroY weit beeen cco -.to0EVOM .L 30 


41. 


42. 


43. 


44, 


45. 


46. 


47, 


48. 


49. 


U's 


Te 


ee 


wa 


171 


- "The Psychological Basis for Using Pre-School Enrich- 
ment as an Antidote for Cultural Deprivation," Merrill- 
Palmer Quarterly, Vol. 10, No. 3: 209-248, July, 1964. 


Jones, A. W. '"Issues on Beginning Reading," Claremont Readi g 
in 
Conference, 1964. 4 


Kennedy, H. "Problems in Aural Reading ,'' Claremont Reading 
Conference, 1963. 


Labensohn, D. "The Effects of Socio-economic Status on 
Recognition and Recall Vocabularies of Grade One Children." 
Unpublished Master's Thesis, The University of Alberta, 1967. 


Liberman, A. M. "Some Results of Research on Speech Perception," 
Psycholinguistics. Edited by Sol Saporta. New York: Holt, 
Rinehart and Winston. 1961. 


Lindquist, E. F. Educational Measurement. American Council on 
Education, Washington, D. C., 1961. 


Loban, W. Language of Elementary School Children. Research 
Report No. 1, N.C.T.E., Champaign, Illinois, 1963. 


Marchbanks, G. and H. Levin. "Cues by Which Children Recognize 
Words ,"' Journal of Education Psychology, Vol. 56, No. 2: 
57-61, 1965. 


MacGinitie, W. H. "Auditory Perception in Reading," Education, 
Vol. 87:532-538, May, 1967. 


May, F. B. ''The Effects of Environment on Oral Language Develop- 
ment,'' Elementary English, Vol. 43, No. 6:587-595, October, 
1966. 


McAuley, D. S. "Word Recognition as a Function of Sensory Mode 
of Learning for First Grade Entrants." Unpublished Master's 
Thesis, The University of Alberta, 1965. 


McCarthy, D. "Language Development in Children," Manual of Child 
Psychology. Edited by L. Carmichael. Second edition. New 
York: Wiley §& Sons, Inc., 1954. 


McNeil, J. and J. Stone. ''Note on Teaching Children to Hear 
Separate Sounds in Spoken Words," Journal of Education 


Psychology, 56, No. 1:13-15, 1965. 


Nf 


mes 
_doitnd foore2-ext gniell lls ss 
-{LinvoM sottsvirqsd . ‘fas HD 


eer “Tuiul <8bS-0) 28 Oy 


i. 


yatbeek amsnenel bi canibaod ne 


‘ ah OF 
7 se a 


y a 
: ve ait 


no austere siiasenarouell a, ane eee sores 18¢ 

" pexbiidd on0 sbexd to asixeludsoov ilsoeh bra goo9A 

Teer sirodLA to ytietevin’ aaa <pisedl azrpsnete hod . 

4 Cmraieerk la oh, A 

" aatiqeors4 doweqe {ro dochaean %o exinest pe 
tfoH sano wert atic foe xd beviba — ae 

«AORL 8038 entW & 

no Lionuo) asoitemA preees is nee 


wibeood gnomes 22 "amido sou Reo 


¥ 
; 


it aie ak 
7 at) 
i 
B 
$ a 
4 
; 


alt 9 


forpe2eh | . metbl ido Loodoe yt 
e0el elonkitt gts Hg LEqms th. 


esingooss merblifo doidw yd zou! “ae i a 3 
:€ .0 ,@d. .fo¥ sxpodosonss folzeoume 


sodseouba " gntbson ak sotaqnorst ne hat 
Yoel i gaa) 


-qoteved egsugmad {p20 mo tmannor tva to pa 


.19d0320 ,2@2-T82:0 .oM ER LOY ¥ dae a s3ns nok 
bia 

ghoM yroene’ to nota’ saan 
sbetd 


2 beatae: bortakl duqal " esmpt ted 
.20ef asrediA Yo 


blind 2 feuere " .conbs i ni an0) 
won “Wors tbe bngos? fae 


54. 


aos 


30. 


yee 


BG. 


Sg. 
60. 


61. 


62. 


Go; 


64. 


G.. 


66. 


67, 


172 


Metropolitan Reading Achievement Test Manual. 
Miller, G. Language and Communication. McGraw-Hill ines, LoS; 


and P. Nicely, "An Analysis of Perceptual Confusions 
Among Some English Consonants ,"! Psycholinguistics. Edited 
by Sol Saporta. New York: Holt, Rinehart and Winston, 1961. 


Monroe, M. Children Who Cannot Read. University of Chicago 
Press, 1939, 


Mortenson, W. P. "Differences in Performance of Beginning First 
Grade Pupils on Selected Economic Status and Sex," Doctoral 
Dissertation, microfilm, University of Wisconsin, 1967. 


Olmsted, D. L. "A Theory of the Child's Learning of Phonology," 
Language, Vol. 42, No. 2:531-535, April-June, 1966. 


Pike, K. L. Phonemics: A Technique For Reducing Languages to 


Writing. University of Michigan Press, 1947, revised 1964. 


Raph, J. B. "Language Development in Socially Disadvantaged 
Children," Review of Educational Research, Vol. 35: 
389-400, 1965. 


Reed, G. F. "Association of Auditory High Frequency Weakness 
with Verbal and Written Comprehension and Expression," 
British Journal of Educational Research, Vol. 36:118-121, 


eee 


February, 1966, 


Reid, R. "Auditory Aspects of Reading Readiness." Unpublished 
Master's Thesis, The University of Alberta, 1962. 


Root, A. R. "A Survey of Speech Defectives in the Public 


Elementary Schools in South Dakota," Elementary School 
Journal, Vol. 26:531-541, March, 1926. 


Silberman, C. "Give Slum Children a Chance," Harper's 
Magazine, May, 1964. 


Silvaroli, N. and W. Wheelock. "An Investigation of Auditory 
Discrimination Training for Beginning Readers," Reading 
Teacher, Vol. 20:247-251, December, 1966. 


Smith, N. M. Reading Instruction for Today's Children. 
Prentice-Hall, 1963. 


Sti 
| -AayaaM g90T ta emovetdoh gasbach x fog 

Rabin k liad, eS ee ier 

, Saee” «2a Lite a 


‘fa@i modem reienia 
ogeaii 40 eieravinw baad $ 
setid aninntgoe ; sueeaneten soomnsita 


{at0s200, "  aytet2 olmonocol bevels? 
Seek “nienooei to o qabewes teal se ms : 


: wgotonodd to abi ts pen 
.O00L eee. sepiirenaich val oat 


bogesnavbezid psn 4 rei sonnass sae " operant: 3 
can Sorsgeoh re 
i. 


iy yaw | nd a2 
zesnigeW yoneupett fig ween 20 soksa 20% , 
" qofeaeTqxd bis notemeslerqmoy neszimW 


ASE-811: ot . Lov toesesed 


porte tfdugnl ' gaonthsel gatbsef. to 23 
$0er catrodia to paper ys" 


RS 


Pyle 
ran. Rest 
. an, Mya cos ~* 


68. 
69. 


70; 


ie 
76. 


(Te 


78. 


1. 


80. 


173 


Spache, G. "A Longitudinal First Grade Reading Readiness 
Study ,"'" Reading Teacher, Vol. 19:580-584, May, 1966. 


Stageberg, N. C. An Introductory English Grammar. Holt, 
Rinehart and Winston, 1965. 


Templin, M. Certain Language Skills in Children. University 


—_———_— 
_—_———— ee ee 


Thompson, B. B. "A Longitudinal Study of Auditory Dis- 
crimination," Journal of Educational Research, Vol. 56: 
376-378, March, 1963. 


Vernon, M. D. Backwardness in Reading. Cambridge University 
Press, 1958. 


Wellman, B. L. et al. Speech Sounds of Young Children. University 
of Iowa Studies, University of Iowa, 1937. 


Wepman, J. ''Auditory Discrimination, Speech and Reading," 
Elementary School Journal, 60:325-331, March, 1960. 


. "The Interrelationship of Hearing, Speech and Reading," 
Reading Teacher, Vol. 14:245-248, May, 1961. 


Auditory Discrimination Test Manual, 1957. 


Wheeler, L. R. and V. D. Wheeler, "A Study of the Relationship 
of Auditory Discrimination to Silent Reading Abilities," 
Journal of Educational Research, Vol. 48:103-113, October, 


1954. 


Worley, S. E. and W. E. Story, "Socio-economic Status and 
Language Facility of Beginning First Graders," Reading 
Teacher, Vol. 20:400-404, February, 1967. 


Wyatt, N. W. "Sex Differences in Reading Achievement ,'' Elementary 
English, Vol.-43, No. 6:596-601, October, 1966. 


tha 
* nae 


'e« 


evi ee i ri 


eeenibseA gaibesh ebs1). perk ie 
joel ,yeM ,b82-08e:e! . OF zofseet 


~ifoH . rammetd dathans > 


vtierev inl ere £19 ai SIAEAE) 


-2if yrod rhyA 
502 .foV ,doxpoeet Lea Seni aoe 


| ov, 5 n ; in 
‘ebrow 000, 0¢ 20, dood brow e'terioeeT ay eee grout 
beet troY wot “ terevEnd 8 sidmslod ,sgeltod e* redo: eT } 


ay 


}. 
ytietev tau egbixdms) .pothsoA gi seat M 


ce 
‘ th 8 


ue’ to ebawoe Hoge Me 6: «J wall base 
-Bwol tO ‘i hetov inl | 2obbus@ WoL 
ire oe 

" gnthest bas dogeq2 . cotsoninivoed iositbun” oo 
0981 ,doweM , IE- 282103 -fgmmol Loos: sresaem 


sg2 ,yaitsell to Gidenoitetorreank, oat 
Loe! “Yam .BRS-OKS ML .LOV & 


ysiarev rau nore 


¥ Fie bas ‘ios 


‘X2ei ,Leunel t26T- aobmenimizoekd 4 


qitenotasiof eit ta ybus2 A ,xzeleodt A av. bas. R 
" 2oitilidA gatbaok tmelta of ROBART IONS, ‘ Os kas 


_redos90 ELf-E0L2 86 -foW -dosanael § aoissouba 30 Eat 


big aviste gidmonose- -o4202"" cao 


gnibsef ",erebstd 4 <it gaboatged to 7 
: er Teel ory hb. ane 


yrssrome ls " aroneve fioA gies ri ra 
adel Tee ied 


APPENDIX A 
ADMINISTRATION OF THE FAST-COSENS 


AUDITORY DISCRIMINATION TEST 
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PART I 
ADMINISTRATION OF THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


1. Each child was tested individually. 

2. Each child faced the experimenter. 

Following are the directions for administering the test. 

Today we are going to play a game with words. In order to 
play this game, I will give you two words at a time, and you are to 
tell me if the words are the same or different. If I say the word 
twice, that is, if the second word is exactly the same as the first 
word, I want you to keep your hands on your lap- like this, (demon- 
strate for the child). If the words are different, that is, if you 
hear a change and the second word does not sound exactly like the 
first one, put your hand up - like this, (demonstrate for the child). 
Sometimes the words will rhyme, but they are not exactly the same. 

Listen! I will give you two words and you are to tell me if 
they are the same or different, "wide'', "ride''. Are those the same 
or are they different? Show me! Yes, you are right, - the two 


words are different, so you lift up your hand. 


Now let us try a few word pairs for practice, to make sure 
that you know how to play the game. (Give the examinee the practice 


items in Appendix A, Part II). 
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If after the practice items, a child still had trouble 
understanding the directions or the concept of 'same' and 'diff- 
erence', additional practice items were given. 

If the examinee understood the task, the test was ready 
to/ proceed. 

I am going to switch on the tape recorder and see if 
you can play this game by listening to the words on the tape. 
Remember, if the words sound the same, you keep your hands on your 
lap. If the words sound different, you put your hand up high. All 
right! Are you ready? Listen carefully! Two word pairs were then 
played on the tape, "'rack - rat, and bag - bag.'' The children were 
then asked to respond to these two word pairs. If no difficulty 
was observed by the investigator, the test was ready to proceed. 

The tape was again started, and the next four word pairs 
(the rest of the practice items) were voiced on the tape, but not 
recorded by the investigator. This was to permit the examinee to 
get used to the rate and the intervals between word pairs as pre- 
sented on the tape recording. 


Appendix A, Part II consists of the Test items which were 


presented to each student. 
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FAST-COSENS AUDITORY DISCRIMINATION TEST 


Practice Items 


wide ride 
thimble thimble 
zip gyPp 

félb fell 

nice knife 


paint faint 


Practice Items on Tape 


r. 


2. 


rack rat 
bag bag 
cup cut 


wide wide 
slimmer slinger 


lung rung 
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THE FAST-COSENS AUDITORY DISCRIMINATION TEST 


witch wish 

cap cap 

bug bug 
pleasure pledger 
chin chin 

seed seed 

ring wing 

foret ‘thirst 
volt bolt 

harsh harsh 
shake shake 
sheep cheap 
reshine reshine 
sink sink 

lease leash 


gaze gaze 


red red 
hash hatch 
wed wed 


dare dare 
sheet sheet 


pie thigh 


as 


24. 


Zon 


26. 


Lis 


Zo 


oo 


50 


a1 


Oe 


Cee 


34. 


35. 


36. 


ots 


56. 


59. 


40. 


41. 


42. 


43. 


44. 


raging raging 
peeve peeve 
slim sling 
brimming brimming 
nice nice 

leap weep 

breed breathe 
wife wife 

bad bag 

thatch thatch 
shape shape 

had has 

region reason 
mess mess 
cherry sherry 
lath lash 

by by 

thine vine 
tenth tenth 
switches swishes 
wishing wishing 
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led led 

boat boat 
robe rode 
clove clove 
rocking rotting 
van van 

rash wrath 
lap lap 
muscle muffle 
shack sack 
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card card 
lathe laid 
shin shin 
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then then 
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day they 
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cup cup 
teething teething 
bid bid 

lesion legion 
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simmer simmer 
fought thought 
ban van 
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APPENDIX B 


DIFFICULTY INDEX LEVEL FOR EACH SOUND COMPARISON AND THE 
AVERAGE DIFFICULTY INDEX LEVEL ON THE FAST-COSENS 
AUDITORY DISCRIMINATION TEST 
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-Edeemton, Alta., 
#50 Peabira Hall, 
March 20, 1968. oe, 


ie Scnoois and Collwgiates, 
katoon, Suck. 
. Dr. Gathercole: 
| I am @ graduate student enrolled im the College of Blenentary 
Education at the University of Alberta in Edmonton. The purpose of 
t as letter is to seck perwission tc carry out a study in the 
itary Schooi Systen, in connection with my Master's thesis. 
Should the permission £2r this work be granted, 1 should like to begin 
| by May lst. This would sean thet | will have completed my research 
“= y A7th. APPENDIX C 
ina |» Bnclosed you will find « copy of my thesis proposal, “The 
. of Socie-Economic CORRESPONDENCE of Auditory 
scr tien as it Relates to Reading Achievement." The purpose 
of tt study is to compare the auditory discrimination of selected 
“speech sounds of grade one students in low socio-economic areas with 
of grade one students in other socio-economic areas and relate 
these results to reading achievement. . 
2 ei) The entire finst grade population of four schools in low 
- $ec S-economic areas us well as the entire first grade population of “ 
oh in four schools in other socio-economic areas will be inm- « «| 
eluded im this study. A test sample of siaty children in each socke~ 
“economic area will be selected using a table of random numbers. Each 
Ghild will be tested individually by the experimenter and the entize 
Sebeeass. x {4 cake approximately one-half hour per child. Reading 
‘@ehdevenent scores will be enalysed to determine the reading achiever” . 
mers ve cath Sousa ed, should permission to carry 
ss Ft would be greatly appreciated, should permis 
he. : "pow in lie ieanen obtained. A copy of the thesis 
Bilt be made available to your office upon completion of the study. 
: Thanking you for your consideration, | remain, 


Cordially yours, 


oO 
(2s (3 


(Sgd) “Dolores J, Fast" 
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LETTER SEEKING PERMISSION TO CARRY OUT THE STUDY 


Edmonton, Alta., 
250 Pembina Hall, 
March 20, 1968. 


Ur, F. J. Gathercole, 

Director of Education, 

Public Schools and Collegiates, 
Saskatoon, Sask. 


Dear Dr. Gathercole: 


I am a graduate student enrolled in the College of Elementary 
Education at the University of Alberta in Edmonton. The purpose of 
this letter is to seek permission to carry out a study in the 
Elementary School System, in connection with my Master's thesis. 
Should the permission for this work be granted, I should like to begin 
by May lst. This would mean that I will have completed my research 
by May 17th. 

Enclosed you will find a copy of my thesis proposal, ''The 
Effect of Socio-Economic Status on the Development of Auditory 
Discrimination as it Relates to Reading Achievement.'' The purpose 
of the study is to compare the auditory discrimination of selected 
speech sounds of grade one students in low socio-economic areas with 
that of grade one students in other socio-economic areas and relate 
these results to reading achievement. 

The entire first grade population of four schools in low 
socio-economic areas as well as the entire first grade population of 
children in four schools in other socio-economic areas will be in- 
cluded in this study. A test sample of sixty children in each socio- 
economic area will be selected using a table of random numbers. Each 
child will be tested individually by the experimenter and the entire 
process should take approximately one-half hour per child. Reading 
achievement scores will be analysed to determine the reading achieve- 
ment level of each student. =e 

It would be greatly appreciated, should permission to carry 
out this study in your system be obtained. A copy of the thesis 
will be made available to your office upon completion of the study. 

Thanking you for your consideration, I remain, 


Cordially yours, 


(Sgd) "Dolores J. Fast" 
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MEMORANDUM TO PRINCIPALS CONFIRMING PERMISSION 


TO CARRY OUT THE STUDY 


Saskatoon Public Schools 


MEMORANDUM: 


70; Principals of - Mayfair, Pleasant Hill, King George, 


Westmount, Greystone Heights, Brevoort Park, 
Hugh Cairns V.C., Lorne Haselton. 


FROM: Director of Instruction 


Miss Dolores Fast, presently on leave for study in Edmonton 
from our staff, has requested permission to carry on a research pro- 
ject in primary reading in our school system. In broad general 
terms, the research is built around the concept of the development 
of auditory discrimination in relation to reading achievement. I 
have assured her that she would get full cooperation from any 
members of our staff whom she would wish to include in the study. 


Her plan is that she will try to carry out the testing aspects 
of the study between May 1 and 17. She will do all the testing her- 
self and the scoring. All that she will require in any school is 
permission to take out Year 1 children one at a time for an individual 
test. Teachers will not be required to administer or score the tests. 


If you have any conflict which would make it impossible for 
Miss Fast to carry on her study in any of the above mentioned schools 
would you please telephone me immediately so that a change can be made. 


ACH:d1 A. Clare Hume, 
March 25, 1968 DIRECTOR OF INSTRUCTION. 
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APPENDIX D 
METROPOLITAN READING ACHIEVEMENT TEST 


PRIMARY I, FORM B 


ci) a.” Tie 


fs 
0 emis "a 


brits ted 


os . 


PRIMARY 


BATTERY 


Rl KX wow eee. 
Qs ioe OOK 8 oO) Biss, Y 


~ i) 


UR Zs 


\ 


° 


4 SS 
— — a; ys 
TF 


Copyright © 195° by Harcourt, Grate & World, ing, New York 


All rights reserved. 


sa-of any part of if by mimsogr aph, hectograph, of.in ony offer 


This test is copyrighted. The reerocue fio 
are furnished free for use, in o vinlation oF the copyright iaw. 


wie whether the reproductions dre sola or 


| pretty 
| here 
ball 
| be 

|_| basket (_] must 


(_] fox 


[ |] monkey : 
~ ] with 


|_| party 
[| pet 

| [_] three 

[| farm 


pan (| made 
| [| again 

(| story 
[] man [| letter 
[| only 
| | broken [] king 
[] baby [| knees 
(| ever [_] perhaps | 


GO ON TO THE NEXT PAGE 
} 


NT hello 
|_| five 


| | should 
| | bring 
| | third 


[| sign 
|_| slowly 
wv { ] cut 

| [| keep 
[ ] care 
|_| side 
(| pond 


CAG [| noise 


|_| paper 
|_| brook 
(| burn 
{| each 
[] tried 


|_| whistle 
| | clothes 


Oe (| question 


Fi (| except 


WORD KNOWLEDGE SCORE 


{| brought 


- | lion 


{J enough 


/ | creatures 


a |_| needle 
s [| instead 


[] net 

a agree 
| path 

| pleasant 
[_] coffee 


TEST 2 


SAMPLE 


some 
came 
come 
could 
this 
his 
then 
thin 
tall 
bell 
well 


fell 


house 
mouse 
home 


mouth 


drown 
brown 
room 


broom 


better 
kettle 
little 

letter 


meee 


x 


Cees ers | Le Pe Ee) Ot Gere cE Chee 


bring 
string 
thing 
spring 
fine 
fire 
five 


find © 


Pees OI OO ID OOO OOOO Oo ea eee 


| 


| 


ees sae ol OI OU UO OU Oye eo eee 


GO ON TO THE NEXT 7 


H 
, 


chicken | a 
kitchen [ | 
sicken 


thicken 


dream 
crown 
cream 


clean 


bat 
bet 
bag 
bit 
button [1 picture 
better [| 
bottle [| 


butter 


picked 


pitcher 
picket 


harness |_| must 


dangers | | much 
harken ([_| 


darkness [_| 


moss 


most 


kite ‘ over flash 
knife [] often 


| knight L] offer flesh 


DO NOT 
TURN 
5 WORD DISCRIMINATION SCORE ——___ PAGE 


clash 


eee meee Eph) la eb LE ee Lc ee ate 


LI 
LI 
LJ 
knit C] “ after () * flush 
fd 
iz 
LI 


TEST 3 


|The fruit is in a dish. 


Here is some fruit. 


i The fruits onihertress | 


|_| There are pictures on the cover. 
|_| A man’s hat is beside the box. 
__| A woman’s hat is in the box. 


| | It is a hot day. 


|_| Father wears his coat. 


|_| The man works at night. 


| The hen looks for some food. 
|_| The baby chickens like their mother. 
' | Mother Hen sets on her nest. 


_ |_| The pony runs to meet the boy. 


—. 


|_| The boy is trying to find the pony. 
|_| See all the ponies run to the boy. 


| Fran threw her ball under the chair. 
| Father left his coat on the chair. 
| The children have put their toys away. 


: __| There are two mother hens with the chicks. 
OS, 
oS | You can find just four chicks here. 
__| The baby chicks run away from their mother. 
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|_| The mailman comes up the walk. 


|_| The boy goes to meet the mailman. 


|_| The mailman gives the boy a letter. 


loves |_| The turtle is having fun swimming. 
pI—<Yy 2” «(1 The turtle sits on a rock. 
ee = | | The turtle has gone to sleep. 


|_| Charles gives his puppy some food. 
| |The puppy plays ball with Charles. 
| |The ball and the spoon are in the dish. 


| |The kitten reaches for the big rubber ball. 
| | The dish of milk is what the kitten wants most. 


> | | The kitten likes best to play with yarn. 


oes _JThe flock of birds flies over the trees. 
| |The birds are building nests in the trees. 
| |The flock of birds is on the ground. 


| |The horse eats the apple which the boy has given him. 
|_| The boy eats his apple as he watches the horse. 
| |The boy and the horse both take a drink of water. 


' |The boys fly the kite over the fence. 
| |The kite is high in the air above the boys. 
| The tail of the kite is caught in the fence. &> 
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TEST 3 


SAMPLE T-can fly, , | ) 
I can sing. | 
I have a nest. 
» Who am I? 


| la girl & a bird | |adog 


1am an animal. is Sometimes it is big. 

I live on a farm. People ride on it. 

I give you milk. It always rides on water. 

> Who am I? > What is it? 

| |a horse | |a cow | |a dog [ jaboat [ lacar | |a fish 
16 | climb trees. i7 Sometimes you open it. 

I have a bushy tail. Sometimes you close it. 

I like to eat nuts. You use it in the rain. 

>» Who am I? You put it over your head. 


>» What is it? 


| |asquirrel [ |amonkey | |arabbit | | |a flag | |rubbers [| | an umbrel 


is It has four legs. io Children like it. 

It does not walk. It is good to eat. 

You go to it at night. It is cold. 

You sleep on it. It is eaten at parties. 

>» What is it? > What is it? : 

| |a bed | |a chair | |a house |_| cake | | candy [ jice cream } 
00 Father works for it. > My suit is red. 

He keeps it in his pocket. Children like me. 

It jingles. I bring them toys. 

It buys things. I come at Christmas. 

» What is it? > Who am I? 

|_| money | |amarble | | candy | | the mailman | | Santa Cla 


| | the Easter Bunny 


e 


|" Look, Tom. 
| See the toy car. 
It is a big car. 


: 


¢ re, Blacky. 

it, Blacky. Sit up. 
ere is some meat. 

; 

e a good dog. 

it up for the meat. 

| 


| 
ome, Ted. Run to Father. 
un, Ted. Youcan run. 


ome, get your present. 
ome, get the football. 


ome to Father and get your football. 


: 


ook at the little girl. 

e has a doll. 

he has some cloth. 

I e cuts the cloth. 

hen she sews it. 

he doll will have a dress. 


« The toy is a — 

car  |drum | | box 
» Someone asked Tom to — 

[| play | |come look 
» Blacky is a — 

[ ]cat | | dog |_| pony 


», Someone wants Blacky to — 


|_| sit up | |run |_| walk 


»s Blacky will eat some — 
|_| bones |_| meat | | cookies 


»5 Someone tells Ted to — 
| | walk | | go [ ]run 


» Father gives Ted a — 
| | football |_| baseball | | airplane 


2 Ted has a — 
| | present [| fall | |race 


2» The little girl makes a — 


| |hat | | coat |_| dress 
»° It is for her — 

|_| sister [ | cat |_| doll 
3 First, the little girl — 

|__| cuts |_| sews |_| paints 
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Some men built a new house. 3) Who made the house? | | 


A family came to live in it. ||afamily |_| boys |_| men | 
There were two boys. » They made it for — | 
There was a girl. | |a family |_|two boys [_|animay 
There was no dog. » In the house lived two — : 
But there was a cat. [_] boys |_| dogs | | girls — 
«How many animals lived in th 
house? | 
|_| three | _|one |_| two ! 
! 
We went to the zoo. 35 The children went to the — 
We saw funny monkeys. |_| zoo |_| circus |_| show © 
We saw big elephants. > The monkeys were — | 
They played with water. "| big [| funny > [| loud 
We saw big tigers and lions. 


; 37 Who played with water? 
They made lots of noise. Betton 


| | the tigers 
|_| the elephants 


33 The lions were — 


|_| small |_| friendly |_| noisy 
Aunt Helen went on a trip. 37 Aunt Helen got the presents — 
She got presents for the children. | |on a trip 
Baby’s present was a rattle. H i 3 ee 
Ellen got a doll. er 
Jim got a top. «o Ellen’s present was a — 
Aunt Helen always brings presents _| doll |_| ball |_| game 
home. 41 Who brings presents? 

| | Jim 

| | Ellen 

| | Aunt Helen 
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Pree lived on a farm. 

is father drove a tractor on the farm. 
metimes Father let George steer 
ie tractor. 

ne day George got on the tractor all 
y himself. 

e pushed some buttons. 

he tractor started to go forward. 
eorge pushed hard with his feet. 

he tractor stopped. George was 
raid. : 

e could steer the tractor, but he 
id not want to drive it until he was 
der. 


11 


«. George’s father was a — 
|_| farmer 
|_| truck driver 
|_| grocer 


«3 George’s father let him — 
__| drive the tractor 
|_| steer the tractor 
|_| pull the tractor 


«4 How did George start the tractor? 
| | He pushed some buttons. 
|_| He turned the key. 
|_| He asked Father to help. 


4s When will George drive the tractor 
again? 
| |in the summertime 
|_| when he is older 
| | when he feels better 


TURN 


READING SCORE PAGE 


% 


DO NOT 


VOOOQIOE 
FERBBEBEEB 


12 GO ON TO THE NEXT PAGI 


LY LE (EG 
ta) EY) Lome 
ea eay 
iS) & 
ae 73 
9 3 9 3 
Say’ Si ig 
LJ L 
9 3 9 3 
est sy 


mee 16 19 26 |) 6 8 9° ap 
LJ LJ ps) fas ‘= bal ial LJ 
pao. 46. 76 97 127 VWisien 
Ba LJ LJ LJ te fee ag a 


Mee 6 26 15 | 9 10 11 


Pepe EO OO i 
Bees 6. 8 10 12 14 
oe A. a 


13 GO ON TO THE NEXT PAGE p> 


81 53 99 71 65 


O. .6. | 


O 
— 
oO 
0O 
LO 
LO) 


3.4 6 Smal 


ce 


Seer Omvlelt eZee a 


Cl. O»-ba 


— 
O 
ms 
>) 
CO 
mM 


35 


Pjealsfor( [Joma Fe] a [J 


D 
otfejem 
B sytake awayl" | = eS 


39 


r 


Ie 


“fe ( 
take away «| = fe 


44 45 


1 2 2 
pata deli teat 
4 5 4 
+0 +2 ule: 
3) 4 5 
=e ae 0} 
8 5 6 
at) “3 ae 


ARITH. CONCEPTS & SKILLS SCORE_ 


t 


| chievement Tests 


Last Name ; First Name 


GRADE TEACHER 
DATE OF TESTING. 


DATE OF BIRTH 


ARITHMETIC 
CONCEPTS AND SKILLS 


APPENDIX E 


LORGE-THORNDIKE INTELLIGENCE TEST 


LEVEL 1, FORM A, PRIMARY BATTERY 
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